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PBEPAOE. 



The preface of a book is usually considered the proper place 
for an author to give his reasons for writing it. Following the 
usual custom in this matter, I may say that I am a son of a 
carpenter, who followed the business of building bridges, bams, 
houses, and similar structures, and my earliest recollections 
take me back to the time when I spent many an hour in the 
shop, twirling and unrolling the long, silky pine and white- 
wood shavings, and at these times I heard discussions almost 
daily in regard to wood, timber, trees, their quality, value, and 
variety. My father also owned a farm in the heavily wooded 
regions of Western New York, and he highly appreciated the 
value of certain kinds of trees growing thereon, for his practiced 
eye would measure the size of a hewn stick of timber that 
could be made from a giant oak, beech, or ether kind of tree as 
it stood in the forest, as well as make a very close guess as to 
the number of feet of boards or plank that could be produced 
from the great white-woods, hemlocks, or pines, of those 
regions. Brought up amid such surroundings, and early taught 
tx> use tools and work in wood myself, it was but natural that I 
should take an interest in Forestry, and endeavor to leam 
something of the value of trees and forests. 

A few years later, or in the summer of 1846, 1 sx)ent several 
weeks in the great pine forests of Eastern Michigan, commence 
ing at Port Huron, at the foot of Lake Huron, thence travel- 
ling northward to the Straits of Mackinaw. This extensive 
region was at that time an almost unbroken wilderness, although 
there were a few saw-mills scattered here and there along the 
lake shore, or in the bays, that afforded a good harbor for the 
small vessels engaged in transporting liunber. The mills at 
Port Huron, Saginaw, Thunder Bay, and a few other places 
were kept running, but they made only a slight impression 
upon the surrounding forests, and it was often asserted at that 
dav, that the pine forests of Michigan were simply inexhausti- 
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ble. But when a few weeks later I crossed Lake Michigan, and 
travelled across Southern Wisconsin into Iowa, and in return- 
ing passed over the great prairies of Illinois, I began to realize 
the fact, that while there were great forests not far distant, 
there were also still more extensive regions of country that 
would and must be supplied with lumber and timber of various 
kinds. 

A nine years residence in Wisconsin and Illinois, and several 
journeys across the Great Plains, west of the Mississippi Valley, 
with rambles in the Rocky Mountain regions, both in summer 
and winter, have added something to my acquaintance with 
our great forests, and strengthened my convictions as to their 
importance and value to the country. During all these years I 
have been engaged more or less in raising and planting forest 
trees, sometimes as a business, but frequently as a pastime, or 
for the purpose of experimenting with the different species, 
both exotic and indigenous. Twenty-five years ago I com- 
menced writing about forest trees, and from that time to the 
present, I have never allowed a season to i)ass without urging 
upon our people the importance of not only preserving the forests 
we now possess, but also the necessity of planting new ones. 

In 1864, at the urgent request of my former publishers, I 
wrote a Uttle hand-book called the "Forest Tree Culturist," 
which waa to be issued in a pamphlet form and sold at a low 
price, but after it was out of my control, these former publish- 
ers saw fit to add a cover of cloth, and offer it at the same price 
as my larger works, a change that I have always regretted, as 
it was not just to the author or purchaser. 

Many a time during my life have I felt the need of some one 
volume of moderate size, containing the names and descrip- 
tions, however brief the latter might be, of all the trees indi- 
genous to the United States, Having waited in vain for the 
appearance of such a book, I have attempted to write one my- 
self, with the hope that it will be of service, not only to those 
who may desire to raise forest trees for pleasure or profit, but 
to others, who, like the author, may occasionally visit different 
parts of the country, and need some such guide, that will 
help them to call to mind the names, as well as assist in identi- 
fying the different species of trees to be found in our forests. 
I have written it for those who are not supposed to have given 
the subject of forestry any special attention, and for this rea- 
son purposely avoided using any greater number of scientific 
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and unfamiliar terms than was actually necessary in describing 
the various species and varieties. 

Furthermore, at the suggestion of the publishers, I have been 
as brief as possible, in order to make a book that can be sold at 
a price within the means of ail, and one that will not even deter 
the summer tourist, who is about to spend a few days or weeks 
in the country, from dropping a copy into his grip-sack before 
leaving home. Could I have followed my own desires and 
pleasures in this matter, the book would have been extended to 
a thousand pages, and illustrated at a cost of many thousands 
of dollars, but there are comparatively a small number of per- 
sons who take sufficient interest in forestry to purchase such a 
w^ork; consequently my own wishes have been made subservi- 
ent to these circumstances, which neither author nor publishers 
have i)ower to control. 

I desire to acknowledge my indebtedness to the excellent bo- 
tanical works of Prof. Asa Gray, and those of the late Dr. 
Chapman, of Florida, and Dr. Engelmann, of St. Louis, also to 
those other botanists, which I have had occasion to consult, and 
especially to the recently completed " Botany of California, " by 
Profs. Gray, Brewer, Watson, and their many able assistants. 
To the works of Michaux, Nuttall, and other earlier writers I 
have frequently referred in the following pages, also to the 
" Book of Evergreens," by Josiah Hoopes, to which I have 
called especial attention in the Chapter on Coniferse. I have 
endeavored to give proper credit to the first describer of the 
species, but may in some instances have failed in this, owing to 
the confusion existing in regard to this matter in some of our 
botanical works. 

* Andrew S. Fuller. 

Bidgewoodf Bergen Co., N. t/i, ISSJ^, 
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CHAPTER I. 

INFLUENCE OF FORESTS ON CLIMATE. 

The influence of forests on climate, is a subject that 
has attracted the attention of all civilized nations, and 
barbarous races, however low in the scale of intelligence, 
know enough of the effect of forests on climate to seek 
or avoid them as may be necessary to escape disease, or 
obtain shelter. We are not, however, to suppose that 
large forests are always a blessing to a country or to a 
people, or that their total absence is in all cases a dire 
calamity, for the jungles of India, or the almost im- 
penetrable forests of the tropical regions of America, are 
no more desiiable as places of residence, than the arid 
plains of this or any other country. What man should 
seek, is adaptation of the climate to his needs, and if he 
can increase or decrease the amount of moisture by chang- 
ing the area covered by forest, he should lose no time in 
beginning to raise trees, or to destroy them, which ever 
is likely to conduce most to his welfare. 

The cutting down of great forests, thus allowing the 
air and sun to reach the earth, and the wind to sweep 
over its surface, must necessarily hasten the disappear- 
ance of moisture therefrom, just as the opening of the 
windows of a room tends to a more rapid movement of 
the air within, and aids in dispelling smoke, steam, or 
odors which it may have previously contained. We ven- 
tilate a building by arranging for the ingress and egress 
of air in such a way that it shall be kept in motion, and 
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we do the same thing on a more extended scale, when we 
raise or remove forests. Whenever an extensive region 
of country is denuded of its forests, the winds pass over 
it with greater velocity, impinging with greater force up- 
on the soil, rapidly dispelling the moisture on it or arising 
therefrom. Keeping this in mind, we can readily under- 
stand why a country denuded of its forests may become 
so dry as not to admit of the production of grain, or any 
of the ordinary cultivated crops, while the annual 
amount of rainfall remains almost if not quite as great as 
it was when the forests were standing, and when the hus- 
bandman seldom failed to raise remunerative crops. 

Any one who has resided for any length of time on the 
plains of Colorado, New Mexico, or in fact almost any- 
where in the elevated regions of the West, can fully un- 
derstand the effect of winds on surface moisture deposited 
by rains. I have known more water to fall in one hour 
in these regions, than in any four I ever experienced in 
the Eastern States, while owing to the compact nature of 
the soil it could not penetrate to any considerable depth, 
but passes over to the lower lands and streams, leaving 
the ground nearly as dry as before it came. These show- 
ers are almost invariably followed by high winds, which 
take up and dispel what little moisture may have re- 
mained attached to the leaves and stems of the low-grow- 
ing weeds and grasses. The immense number of deep 
gullies to be seen all through what has been aptly termed 
the "arid belt," show plainly enough that very heavy 
showers do occasionally fall in these regions, but there iis 
no large area of sponge-like leaf-mould, in either forest 
or field, to take up and retain the waters until utilized 
by plants — dispersed by slow evaporation, or absorbed 
by the soil beneath, where a portion of it at least 
would find its way to the little springs below, which in 
turn would feed the brooks and streams of lower levels. 
Instead of these natural obstructions, the way is clear for 
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the most rapid departure of all the water that may fall in 
the form of rain. A few showers at a certain season, may 
produce a great amount of water, and still the section be 
so dry as to be almost uninhabitable the remainder of the 
year. One-half *the quantity of water, if distributed 
through a longer period, might be all that was actually 
necessary to make the soil fertile and the climate de- 
lightful. 

In many instances the destruction of large forests ap- 
pears to have diminished the amount of rainfall,, while in 
others no diminution has been observed. Col. Playfair, 
British Consul for Algiers, in a report to the home Gov- 
ernment, instances some remarkable effects of extensive 
destruction of forests in that country. "During the 
first twelve years, since 1838, from which time meteoro- 
logical observations have been carried on in Algiers, the 
rainfall averaged 32 inches annually. During the sec- 
ond .twelve years it had decreased to 30.8 inches, and 
during the last fourteen years, it has been but 25. 5 inches. 
The decrease became apparent after the principal clear- 
ings of wood in 1845, and in 1876 so exhausted had ihe 
soil become, that a famine seemed imminent in Western 
Algiers." 

Similar instances in the decrease in the amount of rain- 
fall following the destruction of forests, have been re- 
ported by several observers in various parts of the world, 
but principally by those residing in hot climates. Wher- 
ever forests of any considerable extent have been de- 
stroyed in Australia, Africa, India, Ceylon, or in the is- 
lands of the Indian and Atlantic oceans, lying within 
what may be termed the tropical belt, drouths seem to 
have almost invariably followed. These drouths, however, 
have not in all instances been traceable to a diminished 
amount of rain, but to rapid dispersion of moisture by 
winds, as well as evaporations from a soil exposed to the 
direct rays of a tropical sun. In fact, all written history 
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that gives us any information relating to the clearing of 
the earth's surface of forests for the use, convenience, or 
other purposes by man, show that it diminishes atmos- 
pheric moisture more or less. In some instances this may 
be beneficial, especially in regions where there is too 
much rain and moisture for the convenience and pros- 
perity of the inhabitants. For this reason, it cannot be 
said that the destruction of forests is always to be depre- 
cated and looked upon as an evil, for it may be a blessing 
in more ways than one. 

The healthfulness of a country is frequently influenced 
by the condition of the forests. It has often been claimed 
by those who are supposed to be acquainted with such 
matters, that the draining of swamps, pools, and even 
the under-draining of arable lands, tends to increase the 
healthfulness of a country or neighborhood. While this 
may be true in some instances, the dispersion of what 
may be termed surplus moisture, does not always produce 
desirable results. 

For a hundred years or more, it has been noticed that 
the climate of the Island of Mauritius was changing from 
one of great humidity to one of extreme dryness, 
which, it is claimed is due co the destruction of the great 
forests that originally covered the country. So great 
has been this change, that large tracts of land once 
occupied by sugar plantations have been abandoned in 
consequence of the severe drouths, which are of such 
frequent occurrence that planters will no longer take the 
risk of planting cane, while at the same time the nfor- 
tality among the inhabitants from fevers has been very 
great, and these diseases appear to increase in severity as 
the humidity of the climate decreases. It is quite 
probable, however, that the fevers are due to the drying 
up of the surface moisture, and to the stagnant pools 
formed during the rainy season. 

When the country was covered with forests, and rains 
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were more frequent and abundant, the soil was shaded 
and covered with leaves and other vegetable matter, 
that prevented the rapid evaporation of moisture — a 
portion of which must necessarily have found its way by 
perpolation into the ponds. The water in these ponds 
was not only frequently renewed by showers, but pu- 
rified by almost constant aeration, in consequence of the 
visits of water fowls that frequented them in search of 
food. Every ripple of the surface forced air beneath it, 
and the movements of the birds — reptiles, amphibia, and 
aquatic insects making their homes, or occasionally 
visiting these ponds, assisted in aerating and purifying 
the water. Ponds under such conditions never give off 
fever germs, no matter in what country or climate they 
may be located, but when they dry in consequence of 
scarcity of rain, or the water is removed artificially, 
there is always more or less danger of the emission and 
dispersion of fever germs. 

The draining of swamps, ponds — the changing of the 
beds of streams — opening of new streets, even in our 
older cities, as well as the breaking up of the virgin 
soils of woodlands or prairies, are operations very likely 
to be followed with outbreaks of chills and fever, among 
the inhabitants of the neighborhood. The principles 
that appear to govern the developement of fever germs, 
are the same the world over, and if ponds, swamps, or 
low lands are to be drained at all, it should be thoroughly 
done, that there shall be no repetition of the danger 
which usually follows the first disappearence of the 
water therefrom. 

We naturally look to the old world for information 
in regard to the influence of forests on climate, because 
there men have paid the most attention to the subject, 
at least in modern times, and even if we go further back 
and grope about among ancient cities buried in drifting 
sands, or pass over desert wastes, where once forest? 
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stood, while near by, fields of waving grain rejoiced the 
hearts of the husbandmen, the lesson is the same, — 
forests, fields, and firesides, are three inseparable links 
in the golden chain of man's prosperity as a tiller of the 
soil. 

But the destruction of forests in the old world 
interests us, mainly as a warning, showing what may 
happen in this, if we continue doing as we have done 
during the past half century, in stripping the land of 
forests. I doubt if we have any proof that the destruc- 
tion of forests thus far, in America, has had any per- 
cep table influence upon the amount of rainfall, and 
there are not wanting instances where more rain has fallen 
in the open country than in the forests, but I believe 
that the fact is well established that in wooded countries, 
or where forests abound, it rains oftener and the atmos- 
phere is, in consequence, more humid than where the 
opposite conditions exist. Marsh in his "Man and 
Nature," sums up this question of the effect of 
forests and rainfall as follows : " The effect of the 
forests then, is not entirely free from doubt, and we 
cannot positively aflBrm that the total annual quantity of 
rain is diminished or increased by the destruction of the 
woods, though both theoretical considerations and the 
balance of testimony strongly favor the opinion that more 
rain falls in wooded, than in open countries, one im- 
portant conclusion, at least, upon the meteorological 
influence of forests is certain and undisputed; the 
proposition, namely, that within their own limits, and 
near their own borders, they maintain a more uniform 
degree of humidity in the atmosphere, than is observed 
in the cleared grounds, scarcely less can it be questioned 
that they promote the frequency of showers, and if they 
do not augment the amount of precipitation, they 
equalize its distribution throughout the season." 

There are, no doubt, great irregularities which must be 
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taken into consideration when making observations in 
regard to the influences of forests on climate. There may 
be long series of years in which drouths will prevail, 
even in close proximity to very extensive forests, and 
these may be succeeded by seasons in which an unusual 
amount of rain will fall, but these extremes occur in all 
countries, and they do not prove that the average amount 
of moisture during a longer series of years has been in- 
creased or diminished by physical changes of the earth's 
surface, wrought by the direct agency of man. It must 
not be supposed that a few acres, more or less of forests, 
will produce any appreciable effect on the climate of the 
surrounding country, but they may, and in fact, usually 
do have a local influence in preserving humidity as well 
as affording shelter and protection against prevailing 
winds. 

FORESTS AND STREAMS. 

In all forests there is more or less vegetable matter, 
made up of leaves, twigs, old wood, mosses, and decaying 
herbaceous plants, all of which go to make up a sponge- 
like mass, covering the earth and filling the interstices 
between rocks, or perhaps such has been washed into 
depressions where the land is uneven or much broken up. 
But in whatever position it rests it absorbs and retains a 
large amount of water that falls in rains, or is produced 
from melting snow, until it slowly sinks into the soil 
below or is dispersed by evaporation. A part of that 
which passes into the soil is taken up by the trees, and 
exhaled by their leaves, thereby adding humidity to the 
surrounding atmosphere ; another part passes beyond the 
reach of the roots, and finding subterranean channels is 
carried onward until it again comes to the surface in 
springs, or sinks to some lower depth and entirely dis- 
appears. 

That the vast deposits of vegetable matter in our great 
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forests are the reservoirs from which innumerable springs 
and brooks are supplied^ is unquestionable, and not only 
are there hundreds of instances on record of springs and 
brooks drying up in consequence of the destruction of 
adjacent forests, but there are few persons who have 
reached middle life, that cannot call to mind more than 
one such, with which he has had personal cognizance. If 
the little streams cease to flow through the greater part 
of the year, it must necessarily effect the larger ones. 
In all regions where there is considerable snow in winter, 
it remains much longer in the woods where it is shaded, 
than upon the bare hills and mountains, hence, the more 
continuous flow of brooks that have their source in 
elevated forest covered regions. If the trees are removed 
from the hills, mountains, and elevated regions of a 
country, the great masses of vegetable mould which ab- 
sorbs, retains, and checks the rapid descent of water from 
the higher to the lower levels disappear, and instead of 
water falling upon a sponge-like bed it strikes the bare 
earth or rocks from which it slides, rushing onward with 
constantly increasing velocity — ^forcing brooks and rivers 
to overflow their banks, often causing great destruc- 
tion of life and property. In the rapid movement of 
water from higher to lower levels, it removes all the 
lighter and more fertile parts of the soil, and this is 
repeated until the mountains and hillsides have lost the 
last remnant of a fertile soil, and become totally barren. 
Such lands can never be of any great value for cultiva- 
tion, and for this reason, if no other, they ought to be 
reserved and kept covered with forests, as part of the 
public domain. 

If forests tend to increase the rainfall of a country, as 
has been quite generally claimed, it might seem paradox- 
ical to assume that they could in any manner have the 
least influence in preventing floods, for the more rain, 
the more water to escape and pass off in our streams^ 
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and while it cannot be urged that the preservation of 
forests, however extensive, will insure a country against 
the recurrence of disastrous floods, they certainly do have 
a modifying influence on the water that flows from the 
higher to the lower levels, and finally reach the brooks 
and larger streams. Before any considerable amount 
of water can pass from forest-covered regions, the great 
deposits of vegetable matter covering the land must 
necessarily become saturated and then only will there be 
an overflow, besides the leaf-mould, sticks, brush, logs, 
and similar materials, which are more or less abundant in 
aU forests, aid in retarding the flow, even after the 
absorption has ceased — hence, we can readily understand 
how a large volume of water may be held in check, and 
prevented from a rapid descent to the streams below. 
The leaves, twigs, and rough bark on the larger branches 
and stems of the trees, also intercept the rain falling 
upon them, and thus diminish the amount of water that 
would otherwise reach the earth. 

TREES FOR SHELTER. 

Pioneers in heavily-wooded regions are usually anxious 
to make a clearing, and as every tree felled not only in- 
creases the area vvhich he is to cultivate, but extends his 
view, the axe is often kept in use long after there is any 
necessity for the purpose of obtaining land for cultiva- 
tion. In a few years the settler, who was at first so 
anxious to open up the country, finds he has gone a little 
too far in this direction for his own comfort and that of 
his animals, for on taking down the screen he has not 
only admitted the cold winds of winter, but those of 
summer sweep over his fields, driving away needed mois- 
ture — ^whip the fruit from his trees before it is ripe, and 
otherwise causes loss that might have been prevented. 
It is then that he begins to feel the need of protection^ 
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and to wish that his house and outbuildings were located 
by the side of some friendly forest or grove. 

But if the inhabitants of once thickly wooded regions 
feel the need of shelter^ how much more must those who 
settle in the prairie regions, where there are tens and even 
hundreds of miles, over which the wind sweeps at all 
seasons, without so much as a shrub to interfere or check 
it in its movements. It is in these treeless regions that 
forests are needed for giving shelter to man and beast, 
&nd also to protect the fields and orchards of the hus- 
bandman. Forests are the natural remedy for the im- 
perfections of the climate of the prairie region, and 
while they may not do away with all the objections that 
might be urged against such regions, they certainly go 
far towards ameliorating present conditions. The 
remedy is a simple one, and not beyond the means of the 
poorest. Trees are cheap, and can be as readily grown 
as the most common vegetable of the garden, when one 
has learned how do it. 

FORESTS AND INSECTS. 

Forests were, without doubt, the original home of 
some of our noxious insects, but they were also the home 
of their natural enemies, among which we may safely 
place in the front rank the insectivorous birds. But 
when the forests are destroyed, the birds seek a home 
elsewhere, or are destroyed or frightened away by hunt- 
ers, and while the insects may in a measure be disturbed, 
they still find food in our orchards, gardens, and among 
ornamental trees of various kinds. Give the birds 
shelter and treat them kindly,' and they would in many 
instances aid us in keeping down our insect pests. It is 
true there is a difficulty in distinguishing friends from 
foes among the birds, and even when we are able to do 
this, it is scarcely possible to drive away our enemies with- 
out at the same time frightening our friends. 
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CHAPTER n. 

THE CHARACTBRraTICS OF TREES. 

The trees of the world are separated by botanists into 
two grand dirisions, known as exogens or outside growers 
and endogens, or inside growers. These two divisions 
are also called dicotjledon- 
oas and monocotyledonons, 
the first having two cotyle- 
dons or seed-leaves, as seen 
in tbb sprouting acom or 
young maple (fig. 1) the 
two lower leaves being the 
cotyledons), and similar tree 
seeds, while the others have 
but one cotyledon or seed- 
leaf, as seen in the cocoa- 
nut, date, and other species 
of palms. As we have but 
two or three arborescent 
species of the palm, and a 
yucca or two that reaches a 
bight of even small trees, 
and these are of no espe- 
cial value, I shall have no 
further occasion to refer to 
monocotyledonous plants in 
the ensuing pages. All of 
the ligneous or trees with 



firm wood, belong to the 



Fig. 1.- 



engens, but in somi 
stances, such aa the pines, the embryo is provided 
with more than two cotyledons, and there are from 
three to ten seed-leaves inst?ad of two, but there are 
never less than two. As the seedlings grow up into 
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trees, their stems and branches increase in diameter by 
the annual formation of a new layer or ring of wood, de- 
posited on the outside of that of the preceding year — 
hence the name of the outside growers. 

The root at first is but a single descending axis, grow- 
ing downward and absorbing nourishment from the sur- 
rounding soil, for the support of the ascending axis or 
stem. This condition or form of root exists for only a 
period, varying from a few hours to a few days; for, 
from this central root or radicle of seedlings, side or 
lateral roots are emitted, not only as it would appear in 
search of nutriment, but to more firmly fix the plant in 
the soil. This central, or as it is more commonly termed 
among nurserymen and arboriculturists, tap-root, may 
continue to elongate for years, and penetrate the earth 
to the depth of several feet, or it may cease to grow 
when the plant is only a few weeks or months old, all 
depending upon the character of the soil, or the habit of 
the tree under cultivation. 

The side or lateral roots, however, continue to elongate 
as long as the tree lives, for it is the newer or younger 
roots that are always the most active in absorbing nutri- 
ment, the more rapid their development and multiplica- 
tion, the more rapid is the growth of the whole tree. 

That portion above ground is at first but a simple 
stem bearing only leaves, but as it increases in bight and 
age, buds are formed on the central axis and from these 
springs branches, and this multiplication of branches and 
buds continues throughout the entire life of the tree. The 
first buds formed on the stem may or may not produce 
branches, depending on circumstances, but as a rule only 
a few of the uppermost do so, and the others are over- 
grown and smothered. 

As a whole, a tree may be said to consist of ipoots, 
stem, branches, buds, leaves, flowers, and fruit, with 
barii surrounding all the ligneous parts. This bark is at 
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first very thin, but subject to great alterations with age, 
owing to the distention through the increasing diameter 
of the stem, as well as the formation of new layers of 
liber or inner bark. This annual addition from within 
pushes outward the older bark, often causing it to crack 
open, forming deep fissures in the outer surface, or to 
fall o£[ in scales. 

The stem of the tree is composed of wood in different 
conditions. The term alburnum is applied to the new 
or bap- wood, through 'which the crude sap absorbed by 
the roots passes upward to the leaves where it is assimi- 
lated. In returning, it is distributed over the entire sur- 
face of the tree, forming new layers of wood and bark. 
Some authors have applied this name to the half-formed 
vegetable matter, lying between the bark and the wood 
during the growing season, but that is now called by 
vegetable physiologists the "cambium layer," to dis- 
tinguish alburnous or fully formed young wood. This 
alburnum or sap-wood, sooner or later, is mostly 
changed into heart-wood, assuming in most kinds of trees 
a dark color as seen in the red cedar, black walnut, 
beech, and oak, and although it is in fact dead wood, 
decay is prevented through its protection from the air, 
by the surrounding layers of alburnum. 

Some kinds of trees have very thin layers of alburnum, 
especially those of slow growth, while the stems of 
others appear to be all sap-wood, as seen in the white 
pine, tulip tree, and white-heart hickory, but this is 
more in appearance than reality, the difference in color 
between the old and new wood being but slight. The 
change from soft-wood to heart-wood is not sudden, but 
proceeds slowly, the cell walls gradually becoming thicker 
and more rigid with age, and the difference in color is 
due mainly to chemical changes. The alburnum or out- 
side layers decay when exposed to the air far more rapid- 
ly than the heart-wood ; consequently it is lese valuable 
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for posts, rails, shingles, or other articles used in outside 
work, but it is sometimes used for inside finishing of 
buildings and funiiture, giving greater variety. The 
young or outside layers of wood are the toughest and 
most flexible, as the filling up or thickening of the cell 
wall of the heart-wood makes the timber more firm and 
rigid, and doubtless more durable, but at the same time 
its elasticity and toughness is diminished. 

That the inside or heart-wood is dead, and only serves 
to strengthen the tree mechanically, is shown in the fact 
that it may be removed entirely by decay, and still the 
tree grow on vigorously for centuries. This leads me to 
the subject of 

THE MOVEMENT OF SAP IN TREES. 

All plants obtain their nourishment in a liquid or 
gaseous form, by imbibition through the cells of the 
younger roots or their fibrils. The fluids and gases thus 
absorbed, probably mingling with other previously as- 
similated matter, is carrried upward from cell to cell 
through the alburnum or sap-wood until it reaches the 
buds, leaves, and smaller twigs, where it is exposed to 
the air and light, and converted into organ izable matter. 
In this condition a part goes to aid in the prolongation 
of the branches, enlargement of the leaves, and formation 
of the buds, flowers, and fruit, and other portions are 
gradually spread over the entire surface of the wood, ex- 
tending downward to the extremities of the roots. We 
often speak of the downward flow of sap, and even of its 
circulation, but its movement in trees in no way corre- 
sponds with the circulation of blood in animals, neither 
does it follow any well-defined channels, for it will, when 
obstructed, move laterally as well as lengthwise or with 
the grain of the wood. 

The old idea that the sap of trees descended into the 
roots in the fall and remaining there through the winter. 
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is an error with no foundation whatever. As the wood 
and leaves ripen in the autumn, the roots almost cease 
to imbibe crude sap, and for a while the entire structure 
appears to part with moisture, and doubtless does so 
through the exhalations from the ripening leaves, buds, 
and smaller twigs, but as warm weather again approaches, 
and the temperature of the soil increases, the roots again 
commence to absorb crude sap and force it upward, 
where it meets soluble organized matter changing its 
coIdt, taste, and chemical properties. 

If this was not the case, we could not account for the 
saccharine properties of the sap of the maple, or for the 
presence of various mucilaginous and resinous constit- 
uents of the sap of trees in early spring, because we 
find no trace of such substance in the liquids or crude 
sap as absorbed by them from the soil. If the growth of 
a tree continues all the season without check, there will 
be one well defined ring of new wood deposited over the 
entire outer surface; but in some instances drouths 
check growth in mid-summer, and these being followed 
by heavy rains and warm weather, a second growth often 
takes place, producing a second deposit of new wood. 
In what may be termed cool climates, it seldom occurs 
that a second deposit is of sufficient thickness to be dis- 
tinguished from the first, and as a rule the age of a tree 
may be determined by the annular rings, provided, of 
course, they are sufficiently distinct to be counted. 

THE BUDS OF TREES. 

For all practical purposes the buds of trees may be 
divided into four classes, the terminal, axillary, acces- 
sory, and adventitious. What are usually termed fruit 
buds by horticulturists, may be placed in the second 
division, because they have not generally a fixed charac- 
ter, but are analagous to a leaf bud, and while under 



24 PEACTICAL FORESTRY. 

fayorable conditions they develop into flowers, under 
others they merely produce leaves or their axis is extend- 
ed into a branch. The terminal buds, which crown the 
apex of a stem or the ends of branches, consist of un- 
developed leaves, which only require an elongation of the 
stem to allow for their full development. 

Axillary buds are those on the axil of each leaf, on 
the small twigs or on the yearling stems of seedlings, 
and from these the branches or lateral shoots are pro- 
duced. 

Accessory buds are merely a multiplication of the axil- 
lary bud, two, three, or even more in a cluster, but it is 
seldom that more than one of the number develops, 
the others remaining dormant. 

Adventitious buds are those which may be developed 
from almost any part of the stem, and are in no way de* 
pendent upon any natural location of leaves, joints, or 
intemodes. In some plants, like the willows, poplars, 
hickories, and chestnut, they may appear from wounds 
on the stems of large trees or from exposed roots, in 
fact, the cells of some kinds of trees appear to possess 
an inherent property, which enables them to become 
buds or roots, according to the conditions under which 
they are placed. Such plants are usually considered as 
very tenacious of life, or as having great vitality, while 
those of an opposite nature are far more diflBcult to prop- 
agate, and require more care to cultivate. But this 
may be due in part, at least, to our ignorance in regard to 
what they require for their full development, under arti- 
ficial conditions. 
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CHAPTER IIL 

RAISING TREES FROM SEED. 

Naturally, seeds drop from trees directly to the ground, 
or are scattered by the winds for some distance. To 
provide for their wider distribution many kinds of seed 
have their membraneous appendages or winged margins. 
These are termed Key-fruited. The maple, elms, birch, 
ash, and tulip trees are familiar examples among the 
deciduous trees, and the common arbor -vitsB, pine, and 
spruce among the evergreens or conifera8. The seed of 
oaks, hickory, and nut-bearing trees generally, are not 
scattered any considerable distance from the parent 
stock, except through the agency of mice, squirrels, and 
other small animals, who carry them away for food, but 
occasionally leave them in a position conducive to future 
growth. It might be supposed that Nature would make 
no mistakes in placing seeds in the best possible position 
for germination, and were she at all chary in regard to 
waste, we might find it so, but being prodigal in all of 
her productions, the preservation of one seed in a thousand 
or even in a million is sufficient for her purpose. Or we 
may look upon this seeming extravagance as purposely 
intended to supply with food the hordes of animals that 
are known to live on seeds — ^the perpetuation of the 
species being dependent on what is left, after the animal 
creation have been well supplied. But we can readily 
see that a large portion of all the seeds that fall do not 
find congenial places for growth, evea if they be not 
interfered with by animals or man, for some drop in 
stony places, others upon the dead leaves, where they 
dry up and wither. Seeds of the large fleshy-fruited 
trees, as the apple, pear, plum, or oranges, lemons, and 
2 
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the like, are enclosed in sabstanees^ the decay of which 
usually causes the death of their germs. 

With these examples before us, we can readily say that 
while Nature "doeth all things well" for her own use, 
man can and has improved upon her methods for supply- 
ing his own needs ; therefore, in raising trees from seed, 
we follow Nature's guidance only so far as her ways 
serve our purpose. We do not scatter acorns and hickory 
nuts over dry leaves in a forest, and expect them to 
grow more readily and better than when planted in a 
good artificially prepared soil and covered a proper depth. 
But with other kinds we find shade, which young 
seedlings receive as they come up in the forests essential, 
hence, we are obliged to provide it, when the same 
kinds are raised under wholly artificial conditions. 
These variations are mentioned here, because there are 
certain would-be teachers of arboricultural science, who 
are continually holding up Nature or natural methods of 
propagating trees as the only true ones, and deprecating 
any departure therefrom. 

The seed of all trees and shrubs grow readily under 
what may be called artificial conditions, and we have 
only to take cognizance of their distinctive characteristic 
and provide for the same, in order to be successful in 
growing them. Seeds that are small and enclosed in a 
thin shell or husk, should not be kept for any consider- 
able time in a dry atmosphere before planting, or buried 
deeply in the soil. The large and coarser kinds will 
withstand more exposure and ill-usage — ^but even these 
respond promptly and generally to good treatment. As 
the space at my disposal will not admit of giving specific 
directions on the management of all the different species 
and varieties of trees in cultivation, I can only give 
briefly general rules and methods for raising trees and 
shrubs from seed. 

In the region where they are grown, or in similar lat- 
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itudes and climates^ all kinds of seed may be sown so 
soon as ripe. But when taken from one locality or 
country to another, variations in the time of sowing 
should he made to correspond with the change of climate. 
Although the proper, or natural time for planting seeds 
would seem to be immediately after their ripening, it is 
frequently impracticable to plant at such times, and is 
seldom done by those who make raising trees a specialty, 
for if placed in the soil in autumn, mice, moles, and 
other animals are very likely to attack and make sad havoc 
with them before the growing season returns, and in 
hard tenacious soils the earth will often become so firmly 
packed over the seed during the winter, that the young 
sprouts frequently fail to break through in the spring. 
In light friable soils, and where there are no vermin to 
destroy them (which is rarely the case), most kinds of 
tree seeds may be sown in the fall. 

There are, however, two species of our native maples. 
Scarlet and Silver-leaved, and also the different species of 
elms, the seeds of which mature in the spring or early 
part of the summer, and as they usually germinate soon 
after falling (at least those of the maples do), they 
should be sown as soon as ripe. But these are exceptions 
to the general rule. 

The seeds of a large proportion of deciduous trees 
may be preserved over winter by mixing them with clean, 
sharp, moist sand, and burying in the ground, covering 
only just enough to protect them from vermin and the 
changes of weather. A dry knoll or other well drained 
situation should be selected. Acorns, chestnuts, and 
and hickory nuts and seeds of the later ripening maples, 
locusts, three-thomed acacia, yellow wood, and hundreds 
of other similar kinds will keep perfectly in this way, 
and be found in excellent condition in spring, when they 
may be sown with, or without the sand in which they 
have been stored. 
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While all of the larger nuts, as well as maples, tulips, 
elms, magnolias, and several other kinds, will not ger- 
minate after becoming once thoroughly dry, there are 
other kinds as the locust, yellow wood, acacias, and 
nearly all of the coniferae that may be kept in a cool, 
dry atmosphere a year or more, and some will retain their 
vitality for several years. There is also another class of 
trees, the seeds of which can scarcely be forced to ger- 
minate until they have been in the ground for two years, 
among them the common hawthorn (GratcBgus), and the 
red cedar (Juniperus), and closely allied species are 
familiar examples. 

PREPARING A SEED-BED. 

For most of the deciduous trees the open field is a 
good situation for a seed-bed, no shade being required 
for the young seedlings, except in rare instances. The 
preparation of the soil should be most thorough, not 
only should it be plowed deep, but cross-plowed and 
pulverized with a harrow, until in fine tilth and free 
from all lumps and stone. If the land is not rich it 
should be made so, by liberal applications of very old 
and well decomposed barn-yard manure, or some other 
good fertilizer, but no fresh stable manure or other kind 
that will make the soil too open and loose, should be 
used. When all is ready, the seed should be sown in 
drills far enough apart to admit of cultivation, with plow 
or cultivator. There are two methods of sowing, the 
single drill and in double or narrow beds. The first is 
more convenient for thorough and clean cultivation, but 
the latter is sometimes preferred, where the space to be 
devoted to the purpose is limited, or where it is desirable 
to raise a very large number of plants on a given area. 
Small seeds may be sown with a seed-drill, when con- 
venient, or the single drill may be opened with a plow 
or marker made for the purpose, or even opened with a 
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hoe drawn along by the side of a line for a guide. The 
depth of the trench must be varied according to the size 
and kind of seed to be sown, For maple, ash, locust, 
and similar kinds one-half inch of soil is sufficient cover- 
ing, but the larger nuts should be covered a little deeper. 
Judgment should be used in all cases, and the depth of 
covering be varied not only with the size of the seed but 
with the nature of the soil. If this is light and sandy, 
or contains so much vegetable matter that it does not 
become compact, and the surface hard after heavy mins, 
the seeds may be covered deeper than in one of an op- 
posite character. 

On sowing in what are termed double trenches or nar- 
row beds, a trench a foot wide and of proper depth is 
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opened, the soil being thrown upon one or both side^. 
The seeds are then scattered on the bottom of the trench, 
and the soil drawn back over them. 

The wide drills should be three or four feet apart, or 
at sufficient distance to admit of pruning and cultivation 
between them, and to give room for workmen to pass 
when hoeing and weeding the plants. Frequent stirring 
of the soil between the rows with plow and cultivator dur- 
ing the summer materially increases the growth of the 
plants, as well as facilitates the emission of side or 
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lateral roote. At the end of the first season, or certainly 
not later than the second, the planta should be dug up. 
This may be done very rapidly with spades, or faster and 
better with a tree digger rep- 
resented in fig. 2. This very 
handy implement passes under 
the plants, cuts off the tap-root 
if long, and at the same time 
leaving them standing upright 
in the row, from whence they 
can be readily pulled up by 
men following the digger, or 
left to be taken up when want- 
ed. Having used one of these 
— ' /'^■.X. implements for many years, I 

^ can speak from experience of 

its value, especially for lifting 
seedlings that have very long 
and coarse tap-roots, like the 
black walnut, hickories, and 
similar kinds. 

After the plants have been 
lifted, the long tap-root should 
be shortened if it has not been 
cut off with the digger. Some 
of the nut trees, like those 
mentioned above, will throw 
down a central or tap-root to 
the depth of two to three feet 
the first season, while the stem 
above may not be more thau a 
foot high. Fig. 3 represents an 
average specimen of a one-year- 
old seedling black walnut. The 
tap-root of such a plant should be cat off at a, and the 
larger lateral roots going below this point either spread 
out or shortened. 




BAISING TREES FROM SEED. 31 

The main object in shortening the tap-root is to force 
out side or lateral roots the following season, but it also 
renders transplanting less troublesome, as it would be 
very inconvenient to dig trenches or holes three feet 
deep in which to set seedlings not more than one or two 
years old. These tap-roots are doubtless of value to 
trees growing thickly in the natural unbroken soil of a 
forest, and where there is little room for side or lateral 
roots to grow, without coming in contact with those of 
neighboring trees, and where it is necessary for roots to 
go deep to find moisture, as when growing on high and 
dry soils, but it is seldom that trees growing sparsely or 
in low moist soils retain their tap-roots many years, if 
they have them at all. Therefore they can only be con- 
sidered necessary appendages under certain conditions, 
none of which often exist in cultivated trees. 

I am well aware, that there are arboriculturists in this 
country who will not agree with me in this, for some 
often claim that the central or tap-root is a very essential 
part of a tree, and for this reason they advocate plant- 
ing seeds where the tree is to grow in order that it should 
be preserved intact. But with all due deference to the 
opinion of these gentlemen, my long experience with 
trees has shown me that tap-roots are but short-lived at 
best, except in rare instances, and only with trees grow- 
ing on dry, hard soils, where all the roots go down deep- 
ly in order to reach moisture. I have taken up thous- 
ands of trees from moist soils and of all ages, from one 
to twenty or more years old, and I never found one with 
a tap-root of any considerable size, and generally there 
was none at all on trees after they had reached the age 
of a half dozen years or more. I have also seen hun- 
dreds of acres of our largest forest trees turned out by 
the roots by tornadoes, and by stump-pullers in clearing 
the land for canals and railroads, but not one in a hun- 
dred had anything like a tap-root. 
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CHAPTER IV. 
TRANSPLANTING SEEDLINGS. 

The seedlings of forest trees raised under artificial 
conditions should always be transplanted while young, 
and generally at the close of the first season, or when one 
year old. In some instances where only a feeble growth 
has been made, or the kinds are of a dwarfish habit, the 
plants may remain in the seed-bed two or more years 
before removal, but as a rule, the first transplanting 
should be made earlier. In cold climates, and in soils 
where the frost is likely to lift the plants, or otherwise 
injure them, they should be taken up so soon as the first 
frosts have killed the leaves, and heeled-in where they can 
be protected from cold. 

In warm climates the transplanting may be direct 
from the seed-bed to the nursery rows, or to the grounds 
where the trees are to grow, but it is seldom advisable or 
safe to set out small one-year-old seedlings in a forest 
where cultivation is not practicable, the better method 
being to set in nursery rows and give good cultivation 
for a few years before planting them where they are to 
remain permanently. When in nursery rows they are in a 
convenient position for training into any desirable form, 
and their roots will be materially increased in number 
by the frequent stirring of the soil in which .they &re 
growing. 

!NuTsery-grown trees, and those that have been frequent- 
ly transplanted while young, are re-transplanted with less 
labor and more certainty of living, than those that have 
not passed through these preparatory stages. I know of 
no tree that is at all diSicult to transplant, if it has had 
proper culture while young. The hickories, tulips, and 
magnolias are generally considered the iRQ^t sensitive of 
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all our native deciduous trees, but by beginning when 
they are young, and subjecting them to root-pruning as 
directed, and repeating the transplanting every three or 
four years, large masses of fine fibrous roots will be formed 
near the main stem, that will insure their successful re- 
moval, even when the trees are fifteen or twenty years old. 

Every time a tree is lifted from the earth in which it 
is growing, the ends of the fibers or larger roots are 
broken off, or at least disturbed to an extent that pre- 
vents their further elongation when again placed in 
contact with the soil, but fibers push from the sides, and 
thus the number of roots is increased within the radius 
occupied by the longest, or those extending farthest 
from the main stem. It is by this transplanting and 
shortening of the leading roots that the arboriculturists 
are enabled to produce a mass of close compact fibrous 
roots that are easily preserved when removals are neces- 
sary or advisable, and the life of the plant is not en- 
dangered by the operation. For the reasons given, 
nursery-grown trees, or those raised under artificial con- 
ditions, are much better for planting than those that 
come up naturally in forests, but the latter can be sub- 
jected to the same preparatory operations and made val- 
uable, if it is commenced while they are young, or of 
moderate size. The treatment, however, to which forest 
seedlings sb-ould be subjected must vary somewhat ac- 
cording to the kind of tree, as well as the character of 
the roots, the latter often differing greatly in different 
soils. For instance, seedling trees found growing in low, 
moist soils, seldom have very long central or tap-roots, 
while on all dry uplands, the contrary is the case, as I 
observed on a preceding page. 

If the seedlings when taken from their natural habitats 
have an abundance of small, fibrous roots, they may be 
treated in the same manner as those from nurseries, the 
tops being praxied to give the plants the proper form. 
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It is always best, however, to prune seedlings from the 
forests a little more severely than those from a nursery, as 
the former will feel the change more on account of having 
been moved from a half shady position to one fully exposed 
to the sun. The amount of stem and branches to be left 
on seedlings obtained from the forest, must always be in 
proportion to the quantity and quality of the roots ; if 
the latter are few in number and weak, then but a small 
part of the stem should be allowed to remain. 

As an extreme of what may be considered severe 
pruning to insure success with seedling trees taken from 
the forest, I will cite my own experience in handling 
several thousand tulip trees {Liriodendron Tulipifera). 
Desiring to procure a number of these trees, more for 
experiment than anything else, I sent my workmen to 
the woods and adjoining fields that were partly overgrown 
with brush, to get the required number. Finding the 
seedlings had but few side roots, and but one or two 
long tap-roots reaching down into the subsoil, the spades 
were thrown aside and the trees pulled up with what few 
roots might adhere to them. They were of varying sizes, 
from two to eight feet high, with stems from the size of a 
pencil to an inch or more in diameter. The roots were 
almost entirely destitute of fibers, and resembled carrots 
more than the roots usually found on trees. All the 
larger trees were cut down to one foot, and the tap-root 
shortened to about the same length, or a little less. 
These stumps were planted in a light, sandy soil, in 
nursery rows, and given the usual cultivation, with a 
loss of less than five per cent. As the sprouts started j 
all except the strongest one nearest the top were rubbed 
off. Some made a growth of two feet or more the first 
season, and the next all would average three feet in 
hight. The short stump above the point where the 
new sprout started from the main stem was cut off 
smooth during the summer ; the wound soon healed 
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oyer, and was entirely obliterated in the next year or 
two. The third season the trees were transplanted, and 
the roots found to be very numerous and in excellent 
condition. A few hundred of these trees I retained, and 
set them out in nursery rows four feet apart each way, 
where they remained three years more, at which time 
they were ten feet high, with large spreading, handsome 
heads, and a mass of roots that would have been pro- 
nounced perfect by the most exacting arboriculturist. 
A number of these trees are now growing in sight from 
my library window, and I am quite certain that they are 
not only larger, but more healthy and beautiful than any 
of their companions of the same age left in the forest 
from which they were taken. 

During the removal of trees from forests or nursery, 
it is quite important that the roots should not be exposed 
to drying winds or to the light, more than is necessary, 
and they need not be so exposed over five minutes at the 
most, when being dug up or set out. The roots should 
be covered so soon as taken from the ground, and kept 
moist until set out again, whether they are transported 
a long or short distance. A good way to protect the 
roots of trees, is to coat them with thin mud, or puddle 
them as it is termed. A few moments' time spent in 
making a mud hole, into which the roots are dipped as 
dug, or soon after, will often be the means of saving 
them and making a success of what might otherwise 
prove a failure. 

The preceding remarks relative to pruning both roots 
and branches, are applicable to deciduous trees only. 
Evergreens require different treatment, and will be con- 
sidered in another place. 
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OHAPTEE V. 

BUDDING AND GBAFTINa 

BUDDING. 

The propagation of woody plants by the process known 
as budding, consists in taking from one tree or shrub, a 
bud and transferring it to another. The plant upon 
which the bud is placed is called the stock. The limits 
of this operation are not very well defined, but for all 
practical purposes I may say that it is limited to the 
members of the same genus, or closely allied plants ; 
that is, oaks may be budded on oaks, chestnut on 
chestnut, and generally the nearer related the species, 
the more successful the operation. But like all other 
rules pertaining to the propagation of plants, there 
are exceptions, and occasionally we may find that the 
wood of two species belonging to the same genus, cannot 
be made to unite and form what is termed a union. 
There is always a preference in stocks belonging to the 
same genus, and the propagator seeks the best for his 
purpose. I may say, however, that as a rule, the weak 
and feeble growing should always be placed upon the 
strong growing, if rapid growth and long life is the 
object of propagation. 

Budding is usually performed in summer, soon after 
the buds or a portion of them are fully developed on the 
young wood of the present season's growth. The stock 
into which the buds are to be inserted must be in a simi- 
lar condition, although the st.em or branch at the point 
of junction may be more than one year old, but in no 
case must the bark be so thick and rigid, that it cannot 
be readily separated from the wood beneath, because the 
bud is to be inserted under the bark of the stock, and 
unless this can be done the operation will fail. We have 
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to depend upon the asaimilated or true eap to fonn & 
union between the bnd and the stock, the same ae we do 
on layers and cuttings to produce roots, for all the opera- 
tions are analogous, only in budding, the alburnous 
matter forms a anion with the same material in the 
Btock, while in the layer and cutting, it is emitted in the 
form of roots, 

The proper time for budding trees must, of course, 
Tary with the latitude, season, and kind of trees to be prop- 
agated, as some come forward earlier than others, but, as 
a rule, it can be performed ae early 
in the season as good plump buds 
can be found at the axils of the 
leaves in shoots of the present 
season's growth. The upper and 
immature ones can, of course, be 
discarded, if it is necessary to 
commence budding before all are 
in fit condition for use. In fig. 4, 
a, we have a bud which is to be 
transferred to a stock; a knife is 
inserted about one inch below it 
and passed upward, and brought 
out about a half inch above, cut- 
ting out a piece of bark with a 
^g- *■ thick slice of wood of & form ^^ arocx 
'^ °™- shown by the circular line in 
the figure. We now make a cut across the stock, cutting 
just throng the bark, and smother longitudinally down- 
ward, as shown in fig. 5, then insert the lower end 
of the bark containing the bud, un>icT the bark of the 
stock at the point where the incisons meet, and press it 
down to its place. If the bark of the stock is firm, and 
does not part easily to admit the bud, the edges must be 
lifted £0 as to allow the bud to pass under it freely. If 
the piece of bark containing the bud does not pass com- 
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pletely under, then cut it off at the upper end eyen with 
the cross-cut in the stock, so that it will fit in smoothly. 
In fig. 6 a bud is shown, taken out after the upper end 
has been cut off, as directed, and on this is also shown a 
portion of a leaf-stalk, usually left attached for conven- 
ience in handling the bud, as well as to protect it from 
injury. After the bud is inserted, it is secured in place 
by a ligature, which may be of bass bark, a strip of thin 
cloth, woollen yam, or any similar material that will hold 
the bud and bark in place, until a union is formed. The 
point of the bud and leaf-stalk attached should, of 
course, be left exposed. The stock into which a bud is 
inserted should not, as a rule, be over an inch in diame- 
ter or less than a half inch, although much 
larger and smaller are often used. After the 
bud has firmly united with the stock — which 
will usually be in two or three weeks — the 
ligature should be loosened or removed entirely. 
The bud is not expected to push into growth 
until the following season, at which time the 
stock above the bud should be cut away and the 
bud allowed to grow undisturbed. If sprouts 
appear on the stock they must be removed, in 
pj g order that all the strength may go into the bud. 
THE BUD The horizontal incision in the stock is some- 
BBMovED. y^gg iua(je below or at the bottom of the per- 
pendicular one, and the bud thrust under the bark, but 
upward, or the reverse of the more usual method, this 
permits the downward flow of the sap to reach the bud 
in a more direct course than when the cross-cut is made 
above it. It is not a convenient method, but is some- 
times desirable when tlie flow of sap is rather sluggish, 
as it often is late in the season. 

When a bud is taken from the shoot in the usual way, 
there is a small slice of wood remaining under the eye, 
which, in budding some kinds of plants, it may be de- 
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sirable to remove, alttiough it is an almost aniversal 
practice in this couotry to allow this wood to remain, 
and doubtless in a majority of cases, it ia best to do so ; 
but there are instances where a moi'e permanent unioa 
will be secured if it is re- 
moved. With kinds of trees 
like the magnolias, horse- 
chestnuts, and common sweet 
chestnut, that have a rather 
thick bark on the young 
shoots, better success will be 
attained by the removal of the 
wood from the bud. When 
this is to be done, the shoots 
used must be in a condition to 
allow the bark to peel readily 
from the wood, without tear- 
ing or breaking the fibers. 
Hold the branch in the left 
haod with the smaller end to- 
wards yon; insert the knife- 
blade about cue inch below 
the bud, cutting a little deeper 
than you would if the wood 
were to be left in, pass the 
knife under and above tbe bud, 
some three-quarters of an inch, 

but not out to the surface, but ' 

withdraw the blade, and cut 
across through the bark only 
about a half an inch above 

the bud, then with finger and Fig. 7.— TiKOJo oft the bud. 
thumb lift up the bark, at 

the same time press it gently forward, and you will re- 
move the bark and bud (fig. 7) a, without injuring it, 
leaving the piece of wood b, adhering to the branch. 
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This is a much better and more Bcientific method of re- 
moving the wood than to pick it out with the point of a 
knife, or to remove with a gooBC-qaill as Bometimea rec- 
ommended. This concave piece of bark, with the bud 
attached, will fit the convex surface of the stock very 
closely, and on large stocks, and with bnds from large 
shoots, taking out the wood is often advisable. 

Another style of budding called the annular, and rep- 
resented in fig. 8 may be practised in summer on 
small shoots of the season's growth 
or in spring, so soon as the bark 
will peel readily from stock and 
cion. It consists in taking a ring 
of bark with bud attached from one 
tree, and after a similar ring is re- 
moved from the stock, the former 
is fitted into its place. This ring 
of bark may be an inch wide and 
fitted to stocks from the size shown 
np to an inch or more in diameter. 
It is always best to have the ring of 
bark wide enough to admit of plac- 
ing ligatures around the stock above 
and below the bud, in order to hold 
it in place. When performed in 
spring, it is.best to use waxed strips 
of cloth, to cover the wound and ex- ^^^ g^ 

elude the air, but late in summer and *^^^ 
with bark from shoots of the present season, strips of 
bark such as used for ordinary budding, will answer for 
ligatures. In this style of budding, the branch from 
which the ring of bark is taken, should be nearly the 
flame size as that of the stock to which it is affixed. 

In performing these operations an implemeift called a 
budding-knife is required, and they are made of various 
sizofl and patterns, and are usually to be obtained at ol- 
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most any seed store. The imported bnd- 
ding knives have usually either a tbin, 
blnat-pointed ivory, or bone handle, or a 
piece of bone inserted into a horn handle, 
this being used to lift the bark of the 
stock, to facilitate the inserting of the 
bnd under it. Many gardeners and 
nurserymen still use these old forms of 
budding knives, but they are clumsy 
affairs, and not adpated for rapid work. 
Any email pocket knife with the blade 
rounded, and made thin and smooth, 
will answer fully as well for the purpose 
as the most costly imported ivory- 
handled knife. I have never seen a 
knife that I liked better than the one 
shown fall size in figure 9, which I first 
saw in nse at the old Linn»an Nurseries, 
at Flushing, B". Y., some thirty years 
i^o. Unfortunately, however, these 
knives are not in the trade, and when 
wanted have to be made to order. But 
by purchasing cheap knives at the hard- 
ware stores, and throwing away the 
blades, and have new ones pot in, such 
knives do not cost any more, or in fact 
quite as much, as the rugular trade bud- 
ding-knife. The rounded end is used 
for lifting the bark on the stock, and 
far more convenient than a knife with 
an ivory handle, which must be reversed 
in the hand every time a bud is inserted, 
and this is a waste of valuable time, be- 
sides the ivory or bone handles are far 
more likely to become rough, and scratch 
the tender cambium layers than a piece of 
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But it is really immaterial what form of knife is nsed, 
provided it has a keen edge, and is dexterously handled. 

GRAFFIlfO DECIDUOUS TBEES« 

Grafting is governed by the same physiological princi- 
ples as budding, and there must exist an affinity be- 
tween stock and cion, if not, a permanent union is im- 
possible. The principal difference between budding and 
grafting, is, that in the latter a larger section of the 
plant to be propagated is used, and it can be performed 
upon a greater variety jof plants while they are in a 
dormant condition. The art of grafting is one of the 
most ancient methods known of multiplying individual 
species and varieties of plants. 

The implements used for grafting are : a small saw 
for cutting off the heads of large stocks or branches of 
the trees, a good strong knife with thick back to make 
clefts in the stock ; a small knife to prepare the cions 
with; a wedge, grafting chisel, and a small mallet. 
There are also many other implements used for different 
modes of grafting, but they are really not essential, 
except when the operator desires to cut a cion or cleft of 
some peculiar form. In addition to the implements, 
bass strings, such as are used in budding, for tying in 
the grafts, or grafting-wax, to cover the wounds, and 
protect them from air and water are necessary. 

The primitive compositition used for covering wounds 
and cuts made in grafting, was clay and cow manure. 
Any good kind of clay was taken, and two parts of this 
was mixed with one part of cow manure, all well beaten 
together in order to make it as tough as possible. Some- 
times a little finely chopped grass was added to give it 
toughness. This composition was in common use more 
than two thousand years ago, and is still used by gar- 
deners in grafting certain kinds of plants that have a 
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softy sponge-like bark that might be injured by composi- 
tions containing oil or grease. 

The composition of grafting wax is almost as yariable 
as the ideas of the men who use it, and there are scores 
of recipes for making it. One of the oldest, and, we 
think, one of the best for out-door use, is composed of 
four parts of common rosin, two parts of beeswax, and 
about one and a half parts of tallow ; all melted together 
over a moderate fire, and well stirred before the mixture 
cools. If it is to be used in very cool weather, add a 
little more tallow, or if in warm a little less. In Europe, 
Burgundy pitch is more generally used in making grafting 
wax than in this country. Some of the French nursery- 
men recommend the following: Melt together two 
pounds twelve ounces of rosin, and one pound and eleven 
ounces *of Burgundy pitch. At the same time melt nine 
ounces of tallow, pour the latter into the former while 
both are hot, and stir the mixture thoroughly. Then 
add eighteen ounces of red ochre, dropping it in gradually 
and stirring the mixture at the same time. After the 
composition has cooled sufficiently, work it well with the 
hands. For out-door work in cool weather this wax is 
rather hard, but if carried in a vessel where it can be 
occasionally warmed it is readily applied, and is quite 
durable. 

All the above kinds of wax may be spread upon cloth 
or tough paper with a brush when warm, and after it 
has cooled the paper or cloth may be cut up into narrow 
strips of any convenient size. In what is called splice or 
whip grafting, these strips of waxed cloth are very con- 
venient for wrapping about the parts united. A French 
mastic known as *^Lefort's Liquid Grafting Wax" is 
made by melting one pound of common rosin over a 
gentle fire and adding one ounce of beef tallow, the latter 
to be well stirred in. Take it from the fire, let it cool 
down a little, and then mix in eight ounces of alcohol. 
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The alcohol will cool down the mixture so rapidly that it 
may he necessary to put it on the fire again. The 
utmost care must be exercised to prevent the alcohol 
taking fire. This mastic is highly recommended by the 
nurserymen of France, and it has been used to some 
extent in this country for several years. It is imported 
in tin boxes, and usually kept on sale at seed stores. 

I might give many other recipes for making grafting 
wax and mastics, but believe that the above are the best, 
and that the one made simply of rosin, beeswax, and 
tallow is as good as any ever invented. Some nursery- 
men of late years have substituted linseed oil for tallow, 
and while it may answer for some kinds of trees, I am 
inclined to think it is injurious to those with very thin 
bark. I have known several instances where losses 
have occurred that were attributed to the use of oil in 
making the wax in grafting.. 

In all the different modes of grafting, great care should 
be observed in having the external surface of the wood 
of the stock and cion, to be exactly even, no matter 
whether the external surface of the bark is even or not. 
This allows the new cells, which form between the bark 
and wood, of both stock and cion to unite and form a 
channel, through which the sap can readily pass. The 
sap ascends through the wood of the stock into that of 
the cion, causing the leaves to expand, which, in their 
turn assimilate it, preparatory to its return to stock and 
roots below. 

The time for grafting most kinds of woody plants in 
the open air is in the spring, just before or at the time 
the sap begins to liquify, varying the time to suit differ- 
ent species, for experience has demonstrated, that there 
are some which may be operated upon much earlier than 
others. The shoots or young twigs to be used for cions, 
may be taken from the parent stock in autumn, and pre- 
served in earth, charcoal, sawdust, moss, or some similar 
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material, where they will be cool — not frozen — and just 
HufBciently moist to prevent shrivelling. Cions of ripe 
wood may also be cut at the time they are used, but their 
vitality is often weakened by the severity of the weather, 
and their delicate tissnea injured to such an extent, that 
they will not form what is called in grafting " graoula- 
tion," (ulthoQgh it is precisely the same as the callus on 
cuttings), which fills up any small interstices that may 
exist between the stock and cion, allowing a communica- 
tion between. Wood of one season's growth is prefer- 
able for ciona to older (except in rare instances), and it 
should always be firm and fully matured, and selected 
from the most healthy and vigorous branches. As there 
are many hundreds of different modes of grafting, I 
shall only mention a few of the most simple, because tbe 
difference between the larger part ia so slight, as to be 
scarcely worthy of a different name. 

Cleft Grafting. — This method is principally u^upon 
large stocks or on the branches of old trees. The stock 

is first cut off at the 

point where it is de- 
sirable to insert tbe 

cion; it is then split 

with a large knife or 

chisel, being careful 

to divide the bark, , 

and atthesame lime ! 

leave the edges ' „ 
Big. 10. smooth, as shown in FtR. n. 

knife is withdrawn, tbe cleft may be kept open by insert- 
ing a wedge made of iron or hard-wood. The cion (fig. 
10, a), should be two or three inches long, bearing at least 
two good buds. The lower end is cut wedged-shaped as 
shown, in order that it shall fit tbe stock. In stocks of 
an inch or more in diameter, two cions, one on each side 
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SB Ebown in fig. II may be inserted, and if both grow, 
one can be cut away. In stocks of less size, one cion 
will be BufScient, and the top of the stock will be cot oS 
with an upward elope as ahowa in fig. 11, a. After the 
cioDs are inserted, the entire exposed Burface of the wood 
should be covered with grafting wax or waxea cloth. 

Grown Grafting. — This is but a mere modification of 
the cteft craft, but instead of Bplitting the Btock to re- 
ceiTC the cion, the latt«r i& sloped off thinly on one side 
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and slipped under the bark, as is done in budding, a slit 
having first been made in the bark of the proper length. 
This form of grafting is usually performed a little later 
in the eeason than the last, in order that the bark may 
be separated from the wood of the stock. The cions 
used are cut earlier in the season, and kept dormant in 
Bome cool place until wanted for use. Another form of 
crown grafting is shown in fig. 18, the cion is cut 
about half-way through as shown, and the wood removed, 
leaving a square shoulder at top and opposite to a good 
bud. From tbe stock d, d, d, d, the bark is removed to 
admit the cion, and one to four cions as shown, are 
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fitted to a stock, snd then all held ia place by ligti- 
turee of waxed cloth, and tbe top of the stock also covered 
■with wax. This mode of grafting ia practised on very 
large stocks such as are not suitable for cleft grafting. 

Side or Triangular ffra/)linjr.— This ia a modification 
of cleft or crown crafting, and instead of splitting the 
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stock, a triangular incision ia made in the side of the 
stock, as shown in fig. 13, r, and the cion cut in the same 
form and fitted into the cleft as sbovn. 

Splice or Tongue Grafting. — When the stock and ciop 
are nearly of the same size, splice grafting is the most 
convenient and certain method known. The stock is cut 
off with an upward slope, and a small cleft or split is 
made in it, about midway on the slope, forming a tongue. 
The cion is cut in the same way, but with a downward 
slope, with a corresponding tongae, and the two are then 
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neatly fitted together, the tongue on one entering that of 
the other, as shown in fig. 14. Ligatures of wased cluth 
or strong paper must then be applied to hold the cioo in 
place. This is a convenient and rapid mode of grafting 
small stocks or roots in the house or open ground, and is 
largely employed in grafting the apple during the winter 
months, the grafted plants being packed away in sand or 
earth, until the time arrireB for planting out in spring. 



CHAPTER VI. 
GRAFTINa CONIFEES. 



Propagating conifers by grafting ia confined principal- 
ly to varieties and rare species, of which seed are not 



Ftg. 16. — oioN or pim. 
readily obtainable, or that are not readily multiplied by 
cuttings or layers. In this country, grafting of ever- 
greens is usually confined to plants raised under glass, 
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or those placed in frames for the purpose, where the 
grafter caa control the temperatttre and supply moistnre - 
as required, until a perfect union between stock and cion 
has taken place. Grafting conifers in the open air may 
sometimes be done quite Euccessfully, especially upon 
some of the species 
of arbor - vitieB, 
yews, larch, and 
tasodiiims, but as 
a rule it is best to 
use small stocks, 
and have them pot- 
ted in the fall, and 
then keep them in 
a cool green-house 
or frames, and then 
graft as they com- 
mence to grow late 
in winter or early 
spring, the cions 
being either in 
a dormant condi- 
tion, or the buds 
but slightly ad- 
Tanced. 
The eions should „. .„ 

, , - ., Fli;. 16.— GKAPTKD POrB, 

always be of the 

previous season's growth, and a portion of the leaves left 
attached. The stocks also must not be denuded of their 
foliage, and a convenient method of grafting is what may 
be termed a side graft, the cion being inserted into a 
cleft, made io the side of the stock, and held in place 
with the usual ligature ()f bass bark as in budding. The 
plants are kept in a somewhat confined atmosphere, and 
frequently syringed overhead until the cion has united, 
then the stock above it is cut away. 
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Evergreen trees that do not belong to the coniferie, 
can also be grafted quite EoccesefuUj in the same way, 
in fact, usually are given the same or similar treatment. 
The eions may be one to three inches long or even longer 
in some instances, varying according to the species prop- 
agated. Of course, in grafting conifers the stock and 
cion must be of near allied species, the pines may 
be worked on pines, 
spruce on spruce, etc. 
It is always advisable 
to select a strong 
and vigorous growing 
species as a stock for 
a weaker one. What 
is called terminal 
grafting is sometimes 
practised quite suc- 
cessfully, and in fig. 
15 is shown a cion of 
pine prepared for in- 
serting in a stock, 
and in fig. 16, the 
same is shown in 
' place, and fastened 
by a narrow ligature. 
The leaves at the 
Ttoint where the cleft 

Fig. 17,— TERMIHiL GBiFT. ! j ■ i.i_ . , 

IS made m the stock 
are wholly removed, while a few below are shortened to 
allow of applying the ligature as well as inserting the graft. 

Another mode of terminal grafting as sometimes em- 
ployed on the balsam fir, is shown in fig. 17, the cleft 
being made in the end of a shoot, dividing the terminal 
buds, and the cion inserted between as shown. 

The deciduous conifers, like the larch, tasodinms, salis- 
buria, etc., may be multiplied quite rapidly by grafting 
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on pieces of their own roots, or those of closely allied 
species, and in the same manner as other trees are root- 
grafted, and during the winter months. 
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CONIFERS FROM CUTTINGS. 

There are many species and varieties of the conifer® 
that are readily propagated by cuttings. It is practised 
extensively with species of which seed cannot be obtained, 
also with varieties upon whose seed little dependence 
could be placed, of producing from them plants like the 
parent tree. Varieties of evergreens are no more likely 
to come true from seed than varieties of the pear or 
apple; consequently more direct methods of propagation 
must be adopted. The arbor-vitses, junipers, yews, tor- 
reya, cephalotoxus, podocarpus, cryptomerias, and species 
belonging to several other genera, are quite readily prop- 
agated by either cuttings of ripe or green wood. Some 
will grow quite readily without artificial heat, especially 
in the Middle and Southern States, but success is more 
certain if all are placed where the temperature can at all 
times be under the perfect control of the propagator. 
In warm climates, a mere frame covered with glazed 
sash, or thin cloth, may answer, but in cold ones it is 
better to have some means of giving the cuttings a little 
extra heat during the winter months. An ordinary cool 
green-house is perhaps, all things considered, the best 
kind of structure in which to propagate evergreens from 
cuttings, especially in cold climates. Cuttings are made 
of the ends of the smaller branches, and mainly of the 
ripe one-year-old wood, but with some kinds a little of 
the two-year-old may be taken at the basq of th^ cutting. 
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The cuttings should be of good size, that is from three 
to four inches loug, and the leaves on the lower half cut 
away, and the lower end of the cuttings made smooth, a 
sharp knife always being used for this purpose. Fig. 18 
shows a cutting of arbor-vitie prepared for planting, 
and fig. 19 one of the Lawson cypress {Cupressus Law- 
aoniaiia). Sand is usually preferred to aoil in which to 
rear cuttings of evergreens, and it may be put in boxes 
of convenient size for 
handling, or in larger 
frames or on benchee 
fitted up for the pur- 
pose, but boxes will 
usually be found most 
I convenient, as it enables 
, the operator to change 
his cuttings from one 
place to another, should 
it be found necessary to 
secure a proper tem- 
perature. The boxes 
used may be four oi 
five inches deep, and 
eighteen inches or two 
feet square, and when 
filled with moist, sharp 

Pig. 19.— iBBOB-VIT« OlITTraO. , ,, 3 « 

Sana, they are ready for 
use. To make a channel in which to set the cuttings, use 
the edge of a pane of window glass, sinking it to the proper 
depth in the sand, and straight across one side of thfl box. 
Set the cuttings in this close together, until it is filled, 
press down the sand firmly against them, and then make 
another crease in the sand, about two inches distant from 
the first, and proceed in this manner until the box is 
full. Apply water to further settle the sand about the 
cuttings, then plaoe the boxes in the shade until roots arQ 
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prodnced, which in some cases will take six months, 
while in others they will appear in a less number of 
weeks. Our object in all such cases is to give the cut- 
tings a chance to throw out roots before the top is forced 
into growth, as will usually follow placing the cuttings 
iu full light and in a warm atmosphere. 

In all cases where ripe cuttings are employed for prop- 
agating evergreens, time must be given for the cuttings 
to become well furnished with a callus on the lower end,, 
before they are foi-ced into 
growth, else they are certain 
to fail. Sometimes the cut- 
tings are kept through win- 
ter in a modemtely warm 
room, and in spring placed 
in a hot-bed, where they 
will receive bottom heat to 
assist in the production of 
roots, and forcing a growth 
of the tops. The propaga^ 
tor can always learn how 
his cuttings are progressing, 
by taking out a few oc- 
casionally and examining 
the condition of the callus 
at their base. If after 

they have been planted two Fig. 19.— octtdiq of cipbebs. 
months or more no cal- 
lus is to be seen, he must give a little more heat, or if 
they are in a cold frame in the open ground, add a little 
more covering. Small evergreens are sometimes potted 
and kept in a green-house during winter, and when they 
have made a new growth, this is taken off for cuttings, 
which grow very quickly when placed in a confined at- 
mosphere, and a high temperature. But such methods 
of propagation are seldom practised, except by nursery- 



54 PBACTICAL FORESTRY. 

men who have all the necessary facilities for the rapid 
multiplication of the different kinds of tender as well as 
hardy plants. 

LAYERS. 

All the different species of evergreens that can be prop- 
agated from cuttings may also be layered in the same 
manner as directed for deciduous trees, but it is seldom 
practised to any considerable extent, except with dwarf 
and trailing species. Plants produced by layer are usually 
rather straggling in habit, and if of naturally upright 
growing species, it requires more pruning and care to 
get the plants into good form than with those raised 
from cuttings. A mere twisting, coiling, or notching of 
the branch, so as to partially separate the wood and bark 
at the joint to be covered by earth, is usually all that is 
required to increase the production of roots. Several 
branches may be layered from one plant, or all that are 
in a convenient position to be bent down and covered 
with earth. 



CHAPTER VIIL 

DECIDUOUS TREES FROM CUTTINGS. 

There are quite a number of different species of trees 
that are usually propagated from cuttings of the ripe 
wood, instead of from seed, as it requires less skill to 
multiply them in this way than any other. Among these 
I may mention the willows, poplar, buttonwood, a few of 
the maples, some of the alders, etc. Those which grow 
freely,like the willows and poplars, require no special prep- 
aration, and the cuttings may be taken off in spring or 
fall in warm climates, and immediately planted out, and 
the cuttings may be of almost any size, from a few inches 
long to several feet, and be made of one-year-old wood, 
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or that which is older. But with some other kinds, like 
the Negundo maple, and the buttonwood, the cuttings 
should be made up in the fall, and from wood of the cur- 
rent season's growth, cut into sections of from ten to 
tif teen inches in length, and then heeled-in in some warm, 
moist place, either in a cellar or in the open gi'ound where 
they will not freeze, and at the same time be kept sufficient- 
ly cool to prevent growth. In spring these cuttings may 
be taken out and planted in trenches made with a plow or 
spade, and deep enough to admit of covering the cuttings 
nearly their entire length, and the soil should be pressed 
firmly about them, after which they should receive the 
same care as seedlings, in a similar soil and climate. 

In making cuttings it is best to cut just below a bud, 
and square across the wood, for the base of the cutting, 
but the upper end may be sloping, although it will make 
little difference, except with those kinds which have a 
large pith, or those that do not produce roots very freely. 
The object in making up the cuttings some months before 
planting, is to give time for a callus to form on the ex- 
posed wood, a process that always precedes the emission 
of roots from cuttings. It is really aiming at the pro- 
duction of roots in advance of the pushing of the buds 
into growth, and while we may not always accomplish 
this, we can at least secure a callus, which is a step gained 
in the right direction. All such cuttings produce roots 
more freely in a moist soil than in a dry one, and in dry 
climates it is a good plan to cover the entire surface of 
the cutting bed with some kind of mulch, in order to keep 
the ground moist and cool during the summer months. 
The cuttings, when rooted, should be treated the same as 
trees raised from seed. 

PROPAGATIO]^ BY LAYERING. 

Layers are really nothing more than a form of cutting, 
the only difference being tliat they are allowed to adhere 
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or remain attached to the parent stock — drawing enste- 
nance therefrom until roots are emitted, after which they 
are detached and become individual plants. In makinfi; 
layers of trees or shrubs, we bend down a branch, and 
coyer that portion with earth upon which we wish to 
produce roots. Fig. 30 sliowa a layered branch buried 
in the soil. An incision is usually made on the under 
side of the branch before it is laid down, and the knife 
inserted just below a bud if there is one convenient, pass- 
ing into the wood, and then an inch or more lengthwise, 
the branch forming what is termed a tongue, ae at a, 
A hooked peg may be employed to hold the layer in place. 
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e, or a stone laid on it, as it is quite important the 
branch should be held firm in place. If the branch is 
large, the end may be tied up to a stake, as shown at d. 
It is not often that forest trees, except some ornamental 
varieties, are propagated in this way, but it is well enough 
to know how to do it, when necessary to increase the 
stock of some choice or rare specimen. Layers may be 
made at almost any season, but they will root sooner if 
made when the trees are growing rapidly, than at any 
other time. 

Borne kinds of trees will produce roots when layered 
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without catting of the branch, aud esposing the albur- 
nmn — in fact, all will, in time, but tbe Bureet way is to 
cut the br&Qch aa deacdbed. With some kinds, roots 
will be emitted so slowly that the layer must remain at 
least two seasons before it will be safe to sever it from the 
parent stock. Evergreens may be layered in the same 
way as deciduous trees, but the operation should always 
be performed during the period of active growth, else the 
wound made on the layer is likely to be covered with 
rosin, which may prevent the emission of roots. 

Sometimes a part of a tree or s small branch will vary 
from the original; when this occurs on a large tree and 
where the branch cannot be made 
to reach the ground, we are com- 
pelled to elevate the soil, or some 
similar material to the part we wish 
to propagate, unless it is some spe- 
cies which can be readily propagated 
from cuttings, buds, or grafting. 
If we desire to obtain a layer, we 
have only to place a pot or box of 
soil near the branch, so that it can 
be covered with earth, the same as 
if near the groond. After the 
branch is layered, the soil surround- * 
ing it must be kept moist until *^- ^■~'^ '■"'^ "* ^'' 
roots ai-e produced. Fig, 31 shows a branch layered in 
a pot from which a piece has been taken from one side 
to admit the branch; this crevasse is closed with a piece 
of board or shingle placed on the inside of the pot, 
after which the pot is filled with soil. If the pot is sur- 
rounded with cloth or moss, it will in a measure prevent 
drying, and lees frequent waterings will be required. 
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CHAPTEE IX. 
SEEDLINGS OF CONIFEILE. 

A large proportion of the cone-bearing trees are ever- 
greens, but there are a few, as the larch, and taxodiums, 
that are deciduous, casting their leaves in the autumn 
when fully ripe, or touched by frost. In propagating 
from seed, all require essentially the same treatment, 
which is, however, quite different from the ordinary 
deciduous class already referred to. While the seeds of 
coniferse are really no more delicate, or their germination 
more uncertain than other kinds of tree seeds, still, the 
seedlings require more care from the time they appear 
above ground, until they are transplanted to the field or 
nursery rows. Young seedlings of coniferae, that spring 
up in the forests, where there is deeper shade than that 
which surrounds those of deciduous trees, are quite 
sensitive to light, temperature, conditions of soil, and 
atmosphere, as regards moisture. As a rule, all seeds of 
conifers should be sown where the young plants can be 
protected from the constant direct rays of the sun for 
the first few weeks of their existence, and partial shade 
is desirable throughout the entire first season. 

Sometimes stakes are driven by the sides of the beds, 
on which poles are placed to form a support for a cover- 
i ing of thin cloth, or of evergreen boughs where they can 
be obtained, but in windy locations such temporary 
structures are liable to be blown down, destroying the 
plants underneath them. Besides the winds sweep over 
the surface of the seed-bed dispelling the surface 
moistures, which must be made good by liberal and 
judicious waterings, or the seedlings soon perish. Large 
numbers of seedlings are raised, it is true, under such 
arrangements in favorable situations, but a better pro- 
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tection is furnished by board frames and lath shades as 
shown in figure 22. The frames may be made of inch 
boards or plank, and should be one foot high, four feet 
wide, and of any desirable length. To make the lath 
shades, take ordinary ceiling lath four feet long, lay them 
parallel, and two inches or a little less apart, and fasten 
them in their places by nailing across their ends two 
strips of boards three inches wide and three feet long. 
This size of shade is more convenient for handling than 
larger ones, and being so light are not liable to be broken. 
These. shades laid on the frames will admit air and 
moisture, and while admitting the direct rays of the sun 
to every part of the bed during the day, they will not 



Fig. 22.— LITB COrBHED FRUIB. 

remain long enough upon any place to cause injury. 
The constant change of the sun and shade thus secured, 
is just what is required by delicate seedling coniferte, 
and some few other kinds of trees, that will be mentioned 
further on. 

Seeds sown in frames as described are under the con- 
trol of the cultivator. They can be watered when it ia 
required, more or less shade given if desirable, besides 
being in a position to be protected in winter, should their 
hardiness be doubted. Occasionally it may be found 
necessary to increase the temperature of the seed-bed, or 
to protect the seed from long continued cold rains. 
This cat! bo readily done by substituting for the lath, 
glazed hot-bed sash, that are usually, and should always 
be found as the ordinary adjuncts of every good garden. 
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The soil in which the seeds of conifers are sown 
should be of a lights porous nature^ and if not naturally 
of this kindy it should be made so by liberal additions of 
leaf-mould and sand. If, after watering, the surface be- 
comes hard, and a firm crust is formed, it is not ligbt 
enough, and more sand or mould should be added. Pure 
sand will answer well for a sed-bed, if a little liquid 
manure be added occasionally after the seedlings com- 
mence to show their second set of leaves. 

SOWING THE SEEDS. 

Small evergreen seeds, like those of the arbor-vitaes, 
may be scattered broadcast on the surface, and then be 
covered by sifting soil over them, but those of the larger 
size should be sown in drills from four to six inches apart, 
and not so close in the drill that the growing plants 
are liable to be crowded. When sown in drills, the soil 
between them can be stirred if necessary, and the weeds 
more readily removed than when the seed is sown broad- 
cast. 

The time for sowing will depend much on the climate 
and the kind of seed. Such as can be safely kept through 
the winter, should be sown in the spring, although some 
of the more hardy species may be sown in autunm, but 
there is often danger of their destruction during winter 
by mice and other vermin. The usual course is to keep 
the seed over winter in their cones, as gathered from the 
tree, or if shelled out, in paper bags, stored in a dry, 
cool room. Should they seem too dry in spring, their 
germination may be materially hastened by soaking a 
few hours in tepid water. After the water is drained 
off, the seed may be mixed with dry sand or gypsum, 
which will take up the surplus moisture, and facilitate 
the ready separation of the seed when sowing. Very small 
seed should be covered an eighth of an inch, the coarser 
ones, like those of the nut-pine, a half inch, but not more. 
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Moisture and heat are requisites of germination ; con- 
sequently, if the soil is dry at the time of sowing, or dry 
weathar follows, water must ba applied to the bed from 
time to time as required, but estramea in giving too 
much or too little must be carefully avoided. This is 
a nice point, and can be determined only by the experi- 
ence, skill, and good judgment of the cultivator. 

The seeds of most of out coniferae germinate freely and 
quickly, but the young seedlings, when in what is termed 
the first or seed-leaf stage, £ 
are extremely sensitive to any con- 
siderable change o 
hydrometical condition o 
soil, and, in fact, i ' 
the critical period i 
young plant. If the weather is 
warm and wet, the soft succulent 
stems eoon rot, or damp ofF, as it is 
termed. Dusting the surface of the 
bed and plants with fine dry sand, 
or what is still better, burnt and 
pulverized clay, will usually prevent 
further loss, unless the weather 
shonld continue unfavorable for 
many days. .On the other hand, 

water must not be withheld in dry ng. 33._BBBi>LrNa punr 
time for fear of causing the plants 
to rot, for wilting caused by want of moisture is almost 
as fatal to the plants as too much. After the second, or 
true leaves appaar, the critical period may be considered 
past, and ordinary care only will be required during the 
remainder of the season. But it is well to apply water as 
needed throughout tlie summer. If the seedlings are 
raised in a cold climate some slight protection may be 
given during winter. It is not necessary or advisable to 
try to keep out the frost, but merely to spread something 
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over the frames to prevent the sudden and alternate 
freezing and thawing of the ground. If snow comes 
early, and drifts in and around the plants, this of itself 
will be suflBcieat protection so long as it remains. If the 
plants make a good growth the first season, or are likely 
to be crowded during the second, they should be trans- 
planted, but if there is room for them to grow they may 
remain in the seed-bed two yiBars and be transplanted in 
the spring of the third season. But as soon as they are 
large enough to handle conveniently, whether it be at 
the end of the first or second season's growth, they should 
be carefully lifted and set out in nursery rows as recom- 
mended for deciduous trees. 

In most cases planting out may be done with a dibble, 
as the roots of young seedling conifers are usually quite 
small, but well furnished wich fibers. When transplant- 
ing, great care should be given to the protection of the 
roots from the sun, as well as.to keep them moist. The 
time to transplant is as early in spring as the ground will 
permit of proper preparation, and even then a close exam- 
ination of the roots will usually show that growth has 
commenced, although the buds give no indication of the 
movement of the sap. When first set out in nursery rows 
the seedlings should be set not more than six inches apart 
in the rows, but so soon as the branches of one plant touch 
those of another, every alternate plant should be re- 
moved, or all taken up and replanted. The latter method 
is the one usually adopted by nurserymen who desire to 
make low stocky trees, with an abundance of fibrous 
roots, because every time the tree is removed, the lateral 
growth of the larger roots is checked, and new ones grow 
from their sides. But the value of the trees and the pur- 
pose for which they are raised should be considered, and 
their treatment in the nursery be in accordance with the 
results desired. If they are to be grown for timber, hight 
.will be more essential than breadth \n the young trees, 
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and the growth of their lower branches be discouraged, 
and the leading shoots preserved instead ; but if the 
plants are intended for ornamental purposes, or to be set 
out as wind-breaks, screens, or in hedge-rows, low, stocky 
trees will be preferable, and the growth of the lower 
branches should be encouraged. An occasional cutting- 
in of the terminal shoots of the young trees, and trans- 
planting every two or three years — allowing plenty of room 
for each to spread itself in all directions — will greatly facil- 
itate the production of fine specimens for ornamentation, 
and that will fully meet the requirements of the planter. 

The time at which to give the proper shape or the form 
desired is when transplanting, and with the exception 
perhaps of the pines, it may be done without regard to the 
position of the buds on the stems. The young trees may 
also be pruned at other times, but this will be done 
mainly by pinching off the young succulent shoots in 
summer, shortening those that push out to an unusual 
length, or at points where, if left unchecked, would give 
the tree an unsymmetrical form. 

In removing evergreens from the nursery to forest 
plantations, a little more care is required than in handling 
deciduous trees, because the foliage of the former is always 
present, through which evaporation of the juices of the 
tree takes place to a limited extent, even during what is 
termed the dormant period, and the foliage suffers if the 
roots are long exposed to the light and a dry atmosphere. 
The holes made for the reception of the roots of trans- 
planted trees should always be of sufficient size to admit 
of placing them in a natural extended position, and if 
considerable larger it will be better than to have them in 
the least cramped or crowded, and as a rule the roots 
should not be buried any deeper than they were before 
the tree was transplanted. Of course an inch or two of 
extra depth may be allowed for the usual settling of the 
recently disturbed soiL 
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BVBRGBBENS FROM THE FORESTS. 

Vast numbers of evergreens are annually transplanted 
from the natural seed beds that abound in many parts of 
the country where and when the various species of conifers 
are growing wild. The source of supply is simply inex- 
haustible, limited only by the number of desirable species 
to be obtained. Until recently, gathering natural seed- 
lings of conifers was confined to some of the most common 
species of the Eastern States, such as hemlocks, arbor- 
vitaes, spruces, balsam firs, and pines, but within the 
past few years, the facilities for obtaining rarer kinds has 
been greatly extended, and the coniferaB of the Eocky 
Mountain region and the Pacific Coast can now be ob- 
tained very cheaply, and collectors possessing the requi- 
site botanical knowledge are employed to collect seedlings 
of one, two, or more years old, and these are sent to dif- 
ferent points, or wherever there is a demand for them, by 
mail or otherwise. When properly handled, these forest 
seedlings will usually grow and make good specimens. 
To insure success, the seedlings should be pulled when 
the ground is wet, that as many of their roots as possible 
may be retained, and these in no case should be exposed 
to the sun or wind long enough to cause shrivelling. If 
packed in soft moss {Sphagnum) from low ground, they 
can be safely transported in cool weather to any distance 
not requiring more than six or eight weeks in their 
transit. When such plants arrive at their destination, 
they should be unpacked and placed in a position where 
new growth of roots can be secured without exciting or 
forcing a now growth of the buds or branches. This is 
readily done, because roots will grow at a much lower tem- 
perature than buds, consequently it is only necessary to 
heel-in the seedlings, or pot them separately if of rare 
kinds and worth the trouble, and place them in a half 
shady place, watering freely overhead until the roots 
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commeDce growth, then transplant or admit light and 
heat sufficient to insure a healthy growth. My own 
practice — ^and it has been eminently successful — has been, 
in the case of rare species, to procure them in the fall 
or early winter, and to place each plant in a flower pot of 
the required size, and then plunge them under the cen- 
tral stage of my green-house, or in frames where they 
would not freeze. 

Seedling evergreens gathered in Oregon in November 
and received and potted the last of December, showed 
plenty of new roots by the first of March, while at the 
same time very few gave any signs of growth in their 
tops, beyond a slight swelling of the terminal buds. 
Out of two thousand obtained one autumn, and treated 
as above, the loss did not exceed five per cent. In 
handling seedlings of a foot or more in hight, the same 
idea as expressed above should be kept in view, and it is 
also well to prune away or cut back their leading branches 
before planting out. 

When evergreen seedlings from forests near by are 
taken up in the spring, they should be set near together 
in rows or beds, and then well shaded until root growth 
has commenced, after which the covering may be removed 
entirely or in parfc. A convenient way to shade such 
plants, is to spread a thin layer of hay over the entire tops 
of the plants, and as showers beat down the hay from 
time to time during the spring and early summer, the 
foliage will be exposed more and more, and finally the 
hay will reach the ground and form a mulch for the plants 
during the rest of the season. Plants set near together, 
with rows eighteen inches or two feet apart, may be pro- 
tected in this manner very effectually and satisfactorily. 

Shading may be done with cloth, boards, or boughs of 
larger evergreens, or in any other way most convenient; 
but shade made in some way is usually necessary to in- 
sure success with forest seedlings. Those obtained from 
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open fields and along the borders of forests where they 
have been somewhat exposed to light and winds, are 
preferable to those grown in deep forest shade. 

SEASON FOR TRANSPLANTING. 

Volumes have been written advancing theories relative 
to the proper season for transplanting evergreen trees and 
shrubs, and while it may be possible to remove them safely 
under favorable conditions at almost any time, it must be 
apparent to every student of vegetable physiology, that 
the proper or best time is when the plant is in its most 
dormant condition. But in cold climates this period is 
so extended, that if the plants are transplanted at the 
beginning of it, they become weakened and often entirely 
deprived of their natural juices, by the evaporation 
through their leaves and twigs before a fresh supply can 
be obtained by the action of their roots upon the soil in 
which they are planted. The mere contact of roots with 
moist soil is not sufficient to enable them to absorb 
nutriment to any considerable extent, but contact through 
growth is necessary to bring their absorbing functions into 
action. It is for this reason that transplanting evergreens 
in cold climates should be done in spring. If transplanted 
early, or so soon as the ground is warm and dry enough 
to work readily, there will usually be time for new roots 
to form, through which sap will be imbibed to support 
new top growth, as in the case of the potted seedlings 
referred to on a preceding page. The principles in both 
cases are identical. The large plant as well as the small 
one needs time to become settled and fixed in its new 
position before the growing season commences; conse- 
quently early planting is always preferable, and if new 
growth of branches has commenced when the roots are 
disturbed, it is very likely to be checked, even if the tree 
does not die. 

If for any cause it becomes necessary to transplant 
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evergreens after active growth has commenced, the rapid 
evaporation of moisture from the new shoots may in a 
measure be prevented by giving the tree shade. An old 
cloth, or the branches of other trees set around each one, 
will serve the purpose, and often be the means of saving 
the transplanted trees. Watering overhead is also very 
beneficial, for the same reason, and operates to check 
undue loss of moisture through the foliage and smaller 
branches. Evergreens that have been so frequently 
moved in the nursery that their roots form a solid ball, 
can, of course, be removed safely at almost any season, 
but such trees must be considered as exceptions. In all 
cool climates there are frequent showera during the spring 
months, and with the increasing heat of the sun, and an 
atmosphere laden with moisture, all nature awakes from 
its long slumber in a condition to recuperate, after hav- 
ing been disturbed or checked in its progress; hence it is 
the safest and best season in which to transplant trees of 
all kinds. 



CHAPTER X. 

PRUNING FOREST TREES. 

All kinds of forest trees may be, and nearly all should 
be pruned at the time of transplanting. As it is almost 
if not quite impossible to take up a tree without destroy- 
ing a portion of the roots, or at least disturbing them, 
it is well to reduce the number or length of the branches 
to fully compensate for any loss sustained by the roots. 
It is also better to prune away more wood than is actually 
necessaiy for the safety of the trees, than to fall short of 
removing enough ; for a few buds and leaves, fully sup- 
plied with nutriment, are worth far more to the tree, 
than a large number kept feeble for the want of it. I am 
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well aware that there are men who object to pruning 
transplanted trees, because they imagine in their igno- 
rance of the general principles of vegetable physiology, 
that the larger the number of buds and leaves, the greater 
the capacity of the tree to assimilate sap, which would 
in a measure be true, provided the roots were in a condi- 
tion to supply the crude article in unlimited quantities, 
but as they are not at such time, it is absurd to think 
that the leaves are to be sustained by what they cannot 
possibly obtain. 

While the trees are in nursery rows, they will require 
pruning in order to give them the proper shape when 
wanted for permanent plantations. It is not necessary to 
prune severely, but just enough to give the growth the 
proper direction. If intended for timber trees, then a 
tall straight stem is required, and when there is more 
than one leading shoot, they should be cut away. The 
lower branches may be removed from time to time, always 
leaving enough to form a good head to the tree, and in 
cutting off branches, they should be severed close, leav- 
ing no rough stump to decay, or to throw out sprouts. 
If the young trees are properly pruned in the nursery, 
there will be no necessity of removing large branches 
when they become old. Some species will require but 
little pruning, while others demand considerable, else 
they make slow progress in the way of making handsome 
shapely specimens. Pruning should not be practised 
to such an extent that the tree is weakened by the opera- 
tion, but it should never be neglected when anything can 
be gained in promoting the growth of any part of the 
tree, or in any direction that will tend to increase its 
value, or fit it for the purpose for which it is raised. By 
cutting off a portion of the lower branches, we allow 
more sap to flow past, and into those higher up on the 
stem, and we repeat the operation annually, or as often 
as necessary to encourage an upward growth if tall trees 
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are our object, instead of low and very stocky ones. 
Trees growing in an open field and left to themselves, will 
usually have branches safficient to shade their stems. 
This appears to be not only natural, but beneficial, for 
when the stem is fully exposed to the sun, the bark be- 
comes dry and hot, and the flow of sap is retarded in its 
movements. It is only, however, while the trees are 
young and the bark thin, that any particular injury will 
be perceived. 

When the trees are raised in nurseries, the stems are 
partially shaded ; consequently the lower branches are 
not required for shade, but only to assist growth until a 
sufficient number of others have been produced, and then 
their service may be dispensed with without injury to 
the tree. 

Trees standing singly and alone where they have room 
for full development, should have at least two-thirds of 
their hight occupied with branches, but where grown in 
forests for timber, the rule may be reversed, although we 
may vary the proportion of occupied and naked stem, ac- 
cording to the natural habit of the tree. The pruning 
of forest trees should not cease with their final planting 
in the position in which they are to remain, because an 
occasional lopping off of a branch here and there, removal 
of sprouts from near their base, or suckers springing 
from roots, may assist ^eatly in keeping them in good 
shape, and prevent the growth of parts not desired. 
Stunted, distorted specimens, may often be entirely ren- 
ovated, as it were, by judicious pruning. 

TIME TO PRUNE. 

This is a subject which has been frequently discussed 
among arboriculturists, and all who cultivate trees of 
any kind, but all will agree that it should never be done 
at a time when the sap will flow from the wound, as this 
not only causes a loss to the tree, but the slowly oozing 
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sap has a corrosive action on both the exposed wound, 
and surrounding bark, often hastening decay. This is 
especially true with trees like the maple, butternat, and 
birch, which bleed (as it is termed), if wounded at any 
time during the latter part of winter or early spring. 
The oozing sap also attracts certain insects, especially 
those that infest dying or dead wood. In my own exper- 
ience I have never found any better time to prune than in 
summer, as soon as the trees are in full leaf, and the 
trees have commenced to make a new growth. The 
wounds made at this time will commence to heal over 
immediately, and where small branches are removed on 
rapidly growing trees, the wounds will usually be entirely 
covered with new wood by the end of the season, and 
where larger branches are cut off, the exposed wood will 
become well seasoned, and so hardened during the warm 
weather, that it will seldom commence to decay before it 
is entirely overgrown. The next best season is in the 
fall after the wood is ripe, for in cool climates the ex- 
posed wood will become dry, and hardened before the sap 
commences to flow in spring. 

PRUNING EVERGREENS. 

The conifers and other evergreens will submit to the 
knife and the pruning saw, as well as deciduous trees, 
and when raised for timber, will need pruning as often, 
and in about the same manner. When raised for orna- 
mental purposes, the pruning will be mainly for the pur- 
pose of giving them the required form, although thin- 
ning out, and shortening the branches at the time of 
transplanting, is as beneficial as it is with deciduous 
trees, but it it is not so generally practised. Evergreens 
may be headed back or trimmed up in order to make 
them grow tall and slender, or broad and stocky. With 
the natural conical shaped evergreens, like the spruces 
and balsams, many persons dislike to cut out the leading 
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ahoots, for fear of destroying the natural symmetry of the 
tree, and while it may huve this effect for a short time, 
a new leader is certain to come in and take the place of 
the one removed, but during the time intervening, the 
lateral branches will spread out more vigorously, giving 
to the tree a more stocky appearance. In pruning the 
coarser growing pines, a little more care is required than 
with arbor-vitffi, spruces, and otJier closely allied trees, 
for the reason that buds are not usually produced on the 
internodes between the nodes or joints, and when a lead- 
ing shoot, either the terminal one on the main stem, or 
branches, is removed, it should 
be cut out close down to the 
junction of the next tier of 
branches below, leaving no bar- 
ren stump to die and decay. A 
glance at a pine tree will be 
enough for even a novice in 
such matters, to see how it 
should be pruned, in order to 
make it grow more compact 
and stocky, if such a change 



IMPLEMENTS USED IN PECJNINO. 

The common pruning knife 
is the best implement for 
pruning small trees, hut in re- 
moving large branches, a fine- ^''e^ a*—* sandt ladder. 
tooth saw should be used in preference to an axe. If 
the wounds made are so large that they will not soon bo 
covered with a new growth, it is well to apply some kind 
of wax, paint or some other substance, to exclude water 
and prevent decay. Various compositions are need for 
this purpose, and on small trees where the exposed wood 
can be readily reached, a little melted grafting-wax, ap- 



72 PBACTIOAL FOEESTBY. 

plied with a brush, will be found an excellent preserva- 
tive, but on large trees where there is considerable sur- 
face to be covered, almost any good mineral paint mixed 
with linseed oil will answer every purpose. A handy and 
cheap ladder for forest-tree pruning is shown in figure 24. 



CHAPTER XL 
THE BEST TIME TO CUT TIMBER. 

If we were to take the opinions of men, practical and 
otherwise, as our guide in selecting a time for cutting 
timber we should never reach a conclusion in the matter^ 
for there is not a month in the twelve, that has not been 
recommended as the very best time for felling trees in 
order that the wood should remain sound, firm, and 
durable. There is, no doubt, some foundation for this 
great variation in the opinion of even those who have 
had much practical experience in handling and working 
of timber, and it is probably largely due to the fact that 
in many instances, and for many purposes, no difference 
is observable in the appearance or quality of timber 
whether cut in winter or summer. 

Much depends upon the treatment timber receives 
after it is cut, whether placed in a position to season 
rapidly, or left in the woods where seasoning will go on 
slowly ; furthermore, climate — ^the prevalence of insects 
that attack felled trees — the kinds of timber, and various 
other conditions and circumstances has much influence 
on the durability and quality of wood of the same species 
of trees. It is certainly true that there is a great differ- 
ence in the amount of, and condition of the moisture in 
trees at different seasons of the year, and while as a mat- 
ter of convenience it will often be of more finportance 
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to the one cutting timber than any slight yariation in 
quality that may follow^ still there is no doubt a choice 
in time for felling trees for all purposes. In late fall 
and winter^ when trees are in a dormant state^ the wood 
contains less liquids than in spring and summer^ and 
this is without doubt an advantage^ for there is not only 
less to be driven off in seasonings but less to produce 
chemical changes which are often more or less injurious 
to both strength and durability. 

From my own experience and all the facts that I have 
been able to gather from lumbermen and dealers in 
timber, I have come to the conclusion that the winter is 
not only preferable but the most conyenient season for 
cutting timber, whether to be converted into sawed 
timber or be used for posts, rails, railroad ties, or other 
purposes where toughness and durability are an object. 
But in. case of small timber for posts and stakes from 
which the bark is to be stripped, then we may delay the 
cutting until the latter part of the winter, or until the 
sap commences to liquify, which will facilitate the re- 
moval of the bark. All stakes and posts which are to be 
set in the ground should have the bark removed, certainly 
on that portion which is placed in the ground. 

If we bear in mind the fact, that it is only the outer 
portion of the tree — ^the sap wood, leaves, buds, and 
inner layers of the bark-^-which are alive and contain 
true sap, all other portions being dead, and only serve 
as a covering, or like the heart wood, help to sustain the 
tree in its position, we can readily see why it will make 
no material difference in the lasting properties of timber 
whether it is cut in summer or winter, provided the 
green portion is soon deprived of its moisture, so that 
insects will not find a lodgment for their eggs or decay 
be accelerated by its presence. 

For such purposes as hoop poles, the bark must be 
retained as it is generally considered essential, and in 
4 
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this case the young trees should be cut at a season when 
the bark will adhere the most firmly, that is late fall or 
early winter, although they may be cut in summer, be- 
cause the hickories usually finish their growth quite early 
in the season, but the wood is likely to be more brittle 
if the poles are cut early or when in full leaf than later* 

Coniferse trees from which it is desirable to strip the 
bark should be cut during the growing season in early 
summer, and if rapid seasoning is desired without re- 
moval of bark, the trees should be merely felled and 
allowed to remain with all their branches attached until 
the leaves fall off. 

We may have other objects in view besides the value 
of the timber taken, such as a second growth to be pro- 
duced from the stumps, when this is desired the trees 
should be felled at a season most favorable to the roots. 
If the trees are cut late in the fall or winter, the roots and 
stumps will throw up sprouts far more readily than if 
the trees were cut in summer when growing the most 
rapidly. In fact, late summer is the proper time to cut 
trees and shrubs if we desire to kill the roots. It would not 
be possible to name the exact time best for the purpose, 
because not only do seasons vary but the right time in 
New York State would be too late for Virginia and those 
further South, neither is the same time best in all years. 
I have seen acres of willows killed out completely by a 
single cutting of their tops, and the next season another 
lot was cut off during the same days of the same month, 
the roots of which were but little injured and threw up 
sprouts in great abundance the following season. The 
weather at the time of cutting the willows, no doubt, 
had some influence in producing the difference in the 
results noted. 

In ancient times, and, in fact, in modern, many per- 
sons have believed the moon has some mvLfcerious influ- 
ence upon the growth of animals and plants inhabiting 
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this earth, such insist that trees should always be cut 
during certain phases of the " pale orb of night," but for 
some reason they fail to agree in this matter, some in- 
sisting on the wane, others the new, etc., but such super- 
stitions have long since become obsolete among men who 
know anything of natural history in any of its various 
branches. 



CHAPTER XII. 
IMPORTANCE OF A SUPPLY OF WOOD. 

No one who is at all familiar with forests and their 
products, needs to be reminded of the importance of 
having at hand an abundance of wood of various kinds, 
or how much it contributes to the general welfare and 
happiness of a nation. But there are those who have 
not paid much attention to this subject who claim, and 
no doubt honestly believe that the great progress made 
of late years in the use of iron in place of wood in build- 
ing houses, bridges, piers, ships, and other structures, 
are but indications of what is to follow, and that in a 
few years there will be no great demand for wood in any 
form. 

The building of railroads, which reach almost every 
part of the country, has aided in the distribution of 
coal, and made this in a great measure a more convenient 
and in many instances a cheaper fuel than wood, but in 
building these roads a vast quantity of wood has been 
used, and of the best kinds, not only for ties, of which 
nearly or quite three thousand are put down per mile, 
but on many of the roads wood is still used for fuel. 
There is now nearly or quite one hundred thousand miles 
of railroads in the United States, and we have only to 
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multiply this by three thousand, to ascertain that three 
hundred millions of ties have been used in their con- 
struction, leaving out of account the thousands of 
wooden bridges and other structures, in the building of 
which more or less wood has been consumed. The rail- 
roads may have assisted very materially in checking the 
consumption of wood for fuel, but they have probably 
more than balanced the account in the amount used in 
their construction, besides the three hundred million of 
ties must be duplicated every ten years, for the average 
life of a railroad tie will scarcely exceed a decade, and 
with nearly all kinds except the best oak, it is a year or 
two less. 

The demand for railroad ties is not likely to decrease, 
but increase, although as timber becomes scarce and 
prices advance, preserving processes will doubtless be 
employed to prevent rapid decay. Stone, brick, and 
iron will also come into more general use for buildings, 
but the increase in population will also tend to an increase 
in the demand for other purposes besides that of buildings. 

It is only a little more than a century since coke was 
first employed for smelting iron ores. The introduction 
of this fuel to take the place of charcoal, it was thought 
would save the forests of the world from destruction by 
the charcoal burners, and while it has done much to- 
wards making it possible to produce sufficient iron to 
meet the great and constantly increasing demand, it has 
not superseded charcoal, and there is probably more 
charcoal used to-day than at the time coke was first em- 
ployed in a smelting furnace. Charcoal is still used in 
furnaces and forges, and there are several establishments 
in this country that use annually over a million of bushels 
each, and a score of others that consume from twenty to 
twenty-five hundred thousand bushels. 

Notwithstanding the number of substitutes that are 
employed, the demand and consumption of wood appears* 
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to increase, and to-day there is probably more wood used 
in making boxes of various kinds than there was in the 
construction of buildings of all kinds in this country 
three-quarters of a century ago. Furthermore, no kind 
or quality of timber appears to escape the unsatiate de- 
mand of the artisan of the period, and he not only finds 
ready uses for the large and small, the hardest, toughest, 
and most durable, but also for the soft and spongy, the 
latter being preferred for grinding up into wood-pulp for 
making paper. 

Not a year passes during which scores of new devices 
and inventions of new articles of manufacture, are not 
brought forward, that are made in part or wholly of 
wood, and while singly they may not call for a great 
quantity, they do in the aggregate use up an enormous 
amount. 

The invention of a pleasing toy for children has fre- 
quently caused the demolishing of hundreds of acres of 
forests, to supply the manufacture with wood used in its 
construction. It is idle to talk of our natural forests 
furnishing a supply of wood for the future use of our 
people, even with the most careful management and 
economy in preventing waste, there must soon come a 
time of great scarcity of all kinds of wood. With an 
increase in population, there must necessarily follow a 
corresponding increased demand, because experience has 
shown, that whenever any other material has been sub- 
stituted for wood, it merely releases a certain amount, 
and allows it to seek other channels or markets. No 
matter in what direction we turn, the fact meets us, that 
the best and most valuable forests of the United States 
are rapidly disappearing, and the sooner we commence 
as a nation to economize in the use of wood of all kinds, 
and preserve the forests now existing, as well as com- 
mence planting new ones, the better it will be for tho 
present aa well as future generation. 
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It is not necessary to select the best and most fertile 
land upon which to raise trees, for any that is rich 
enough to give the plants a good start in life will answer; 
because the annual dressing of leaves that the soil re- 
ceives will be sufficient to keep the trees growing. There 
are doubtless many situations, where a single tree would 
not thrive, as on a prairie, a bleak hillside, or other ex- 
posed positions, where by planting a number together 
they would mutually protect each other, and will usually 
take care of themselves. We have millions of acres of 
barren, naked, sandy, rocky, and otherwise unproductive 
lands, that might readily be covered with valuable forests. 
Large plantations of forest trees have been established in 
Europe, and there is no good reason why the same should 
not be done in America. 



CHAPTER XIII. 
PRESERVATION OF FORESTS. 

In the first settlement of our Atlantic Coast thei'e was 
an actual necessity for clearing off the forests, in order to 
obtain land for cultivation, and while at this day the 
greater part of our arable lands has been cleared, there is 
still quite large areas well adapted to cultivation and await- 
ing the husbandman. But there are still larger areas 
of hills and mountains that are not, and probably never 
will be worth clearing for any agricultural use, and as 
such lands are to a large extent still covered with forests, 
it is not too late to attempt their preservation. These 
wood-lands have, it is true, been overrun more or less 
and the. best timber removed, but this has not to any 
great extent affected their value in the way of influence 
on the cUmate of the surrounding country, and as sources 
of water sujiply to feed our brooks and rivers. 

The Adirondack region of the northern part of the 
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State of New York is one to which public attention has 
been called of late, and while the importance of preserv- 
ing the forests over this entire region of country can 
scarcely be questioned, it is at the same time only one of 
many similar areas that should become public domain 
and the forests covering them remain inviolate for all 
time. There is scarcely a brook or river, from the Atlan tic 
to the Pacific Ocean, that does not flow from some forest- 
covered hill or mountain, and this in itself is enough to 
warrant the withdrawing of all such land from market, 
whether owned by the different States or the General 
Government. There are large areas covered by forests 
throughout the entire Alleghany range of mountain, 
from Pennsylvania to Georgia, also in the Blue Eidge and 
the Cumberland Mountains, all of which should be pre- 
served as public domain, instead of being disposed of by 
the different States in which they are located for a few 
cents an acre, as has been done in thousands of instances. 

Similar areas of wood-lands, but less in extent, may be 
met with in the same latitude, until we reach the Pacific 
slope. But the best and most valuable timber in all of 
these forests is being removed at a rapid rate, and if it 
is to be preserved, no time should be wasted by the dif- 
ferent States in which they are situated, or the General 
Government, in taking possession of them. 

Laws may have to be enacted looking toward the con- 
trol and general management of these forests, and schools 
of forestry established, where young men may obtain the 
information required to fit them for the position of 
foresters, but these are trifling matters in comparison 
with the more important one of securing and establish- 
ing State and National forests. 

MANAGEMENT OF FORESTS. 

I have no doubt that many persons will object to this 
proposition of passing over large areas of forest? to tho 
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control of the States or General Government, on acconnt 
of the expense likely to be incurred in their purchase and 
management. But it is not at all probable that these 
forests will become a burden to the people; but on the 
contrary, if properly managed, may be self-supporting, 
if nothing more. With proper management there should 
be an income from the sale of timber of various kinds, 
for when a tree has reached maturity, it ought to be 
removed, else a decrease in value will ensue. Skillful 
foresters will not only remove and dispose of valuable 
timber at the proper time, but be constantly planting 
trees in all available grounds throughout the forests 
under their care. The inferior kinds will be removed to 
give room for the superior, and in this way the forests 
may be improved and their intrinsic value enhanced very 
materially from year to year. 

What kinds should be destroyed as well as planted^ 
depends so much upon soil, situation, climate, and local 
demand, that no general rules can be given for such 
operations, but must be left to the good judgment of the 
forester himself, or his counsellors. They will also be 
best able to decide whether it is better to plant young 
trees or sow seeds, where a new growth of wood is desired. 



CHAPTER XIV. 

ESTABLISHING NEW FORESTS. 

In the great treeless regions of the West — ^forests must 
be raised if any are ever to adorn that part of our country, 
but there are extensive areas on which it will be ex- 
tremely diflBcult to make trees of any kind grow without 
irrigation, and to do this some heretofore undiscovered 

source from which a supply of water om be obtain^ 



ESTABLISHIl^^G NEW FORESTS. 81 

must be brought to light. But we may well leave v the 
higher and drier regions west of the one hundredth 
meridian for future generations to experiment upon, for 
the present has enough to do in raising forests on more 
congenial soils. There are limited areas where both 
soil and climate are so well adapted to the growth of 
trees that forests can be started by merely scattering the 
seed over the ground, and leaving them to sprout and 
grow without further care or attention, but while this 
system may answer for such kinds as locust, maples, and 
elms, and on soils quite free from rank growing grasses 
and weeds, other kinds would fail unless covered with 
earth, or at least shaded until they had produced roots 
and become fixed to the soil. When trees are started in 
this way there can be no uniformity in their distribution, 
and while some will be crowded others will have more 
room than is necessary ; consequently, if anything like 
system or regularity is to be secured, there will need to 
be more or less thining out and transplanting done, and 
this will cost nearly or quite as much as it would to have 
sown the seed in nursery rows and then transplanted the 
seedlings when of proper size and age. Sowing forest 
tree seeds on unbroken soils on the banks of rivers and 
smaller streams, or in forests where the trees are very 
scattering, has often been practised with excellent results, 
and is to be recommended for those who cannot afford to 
adopt a more advanced system of tree culture. Such 
half-wild plantations will also furnish trees for trans- 
planting to other locations if they are needed, but the 
usual system of raising seedlings in beds or nursery rows, 
will, as a rule, give the best and most satisfactory results. 
The first thought of the pioneer in a forest covered 
region is to clear off the trees — ^let in air and sunlight in 
order that the earth may be warmed, dried, and fitted 
for cultivation and production of such crops as are re- 
quired for the maintenance of man and hjs doniestipat^d 
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animals. His crops also need to be stirred by gentle 
breezes to keep them in health and insure yigorous 
growth, for a stagnant atmosphere is no more to be 
desired than stagnant pools of water, but unfortunately, 
man in his anxiety to secure a large area of land for 
cultivation, allows his greed of gain to get the better of 
his judgment, and the onslaught on the forests continues 
until there is no shade or protection from the hot rays of 
the sun that parch and dry up his fields, and instead of 
opening the way to gentle life-giving breezes, he has 
admitted the fierce winds and tornadoes. On the con- 
trary the pioneers on the plains and prairies, need, not 
only protection from the fierce rays of the sun in summer, 
but against the winds which sweep over those regions 
with a violence and frequency only known to those who 
have encountered them at all seasons and in all kinds of 
weather. 

How to begin in order to get trees grovring in such 
numbers as will afford shelter and protection, is what 
most interests those who have resolved to make them- 
selves a home on the prairie. They are not, as a rule, 
very particular as to the kind planted, because a tree of 
any species is so much gain, and a thing to be admired, 
appreciated, and tenderly cared for. Admitting that 
every tree raised is a gain, and a step towards securing 
what is so generally sought by those residing in sparsely 
wooded regions, it may be well, at the same time,- to take 
into consideration in advance of planting, not only the 
present, but also the future value of the kinds to be 
employed in forming screens, wind-breaks, or even more 
extensive plantations. The poplars and willows have 
been most extensively planted, probably, because they 
could be easily obtained and readily propagated by 
cuttings. They also grow rapidly even under what may 
be termed unfavorable conditions, but the wood is very 
inferior, and while it is better than none, it dp^g qot 
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answer the same purpose as that of many superior kinds 
that can be readily produced in the same region of 
country, and under the same natural conditions. Some of 
the species of poplar known as the cotton-woods have 
been extensively planted in the States west of the Missis- 
sippi, and while the trees grow rapidly in hight, they 
do not spread out and assume a sturdy, stocky habit, 
such as is needed to effectually resist the force of prevail- 
ing winds. If planted thinly and each tree given 
abundant room with an occasional cutting back of the 
leading shoots, they would serve the purpose better, but 
as I have seen them planted in hundreds of instances, 
with no thinning out or heading back, the plantation in 
a few years had more the appearance of a collection of 
hop-poles than anything else, and usually they lean over 
to the east, or south-east, at such an acute angle that 
there is no mistaking the point of compass from which 
the wind blows most persistently if not continuously in 
those regions. 

While the poplars and willows have, no doubt, served 
a good purpose, and may still be employed for screens 
and timber belts to a limited extent, they ought never to 
be recommended for anything more than temporary 
plantations, or to foster better kinds. There can be no 
reasonable excuse in these days for planting inferior 
kinds of trees, because it costs really no more to raise 
the best from seed — dig up from the woods, or procured 
from the nurseries — than it does to handle or purchase 
the poorest. In all cases I would advise planting young 
trees or cuttings in ground that had been broken up at 
least one year before being used, and the planting in all 
cold climates should be done in spring. The more care- 
fully the ground is prepared for the reception of the 
plants the better, and the strongest and most hardv 
should be placed in such a position that they will protect 
the weaker and tenderer kinds. Each species of tree, as 
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a rule, should be kept separate and not intermingled as 
they are often found in a state of nature. Of course 
many kinds and varieties may be employed in forming 
belts, groups, or forests, and still each be placed in 
separate rows, squares, or clumps, but this system may 
be varied in case some small and less vigorous species are 
needed to fill in among the larger ones in order to give 
compactness to a plantation intended mainly as a screen 
or wind-break. 

The object in keeping each species separate is to avoid 
giving any one an advantage over its neighbor, which is 
certain to follow intermingling of different species. It 
may answer in some cases to intermingle several different 
species of the oak, maple, and similar trees, still, we 
seldom find that the different species of oak or maple, do 
equally well on the same kind of soil, and for this reason 
it is best to keep them separate in our cultivated planta- 
tions, in order that we may the more readily determine 
which is best adapted to the soil and climate. Evergreen ' 
trees are superior to deciduous for screens and wind- 
breaks, but more difficult to raise on the prairies because 
of the exposure of their leaves to drying cold winds in 
winter. But by selecting those species that are indig- 
enous to similar soils and climates, and then by giving 
protection in winter until the trees become well estab- 
lished, I am inclined to believe that a very fair variety of 
evergreen trees may be made to thrive in almost any 
locality where deciduous trees will grow. It will not he 
necessary to obtain trees from extreme northern latitudes 
in order to find species that will succeed in Minnesota, 
Nebraska, or further South or West, because it is not so 
much the low temperature that destroys • them, as it is 
exposure to cold drying winds. For instance, in my 
grounds I have three large American hollies planted 
some fifteen years ago, one of these trees is protected on 
the north-west side by a small clump ql American arbor- 
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yitaes, and it has never been injured in the least by cold, 
and is every winter loaded with its bright, scarlet berries. 
The two other trees, not more than a hundred feet dis- 
tant, but unprotected, are frequently badly injured and 
occasionally lose all the leaves from the north side. Now 
the injury to the two unprotected specimens cannot be 
attributed to the difference in temperature, for if a ther- 
mometer was hung up Jn each they would not show a 
difference in temperature of a single degree even in the 
coldest weather. It is the cutting wind that kills, and 
not the severe cold. Evergreens that are indigenous 
to cold, moist climates, will not thrive in cold, dry ones, 
neither in those that are moist and warm. Our northern 
species, like the hemlock, white spruce, white pine, and 
arbor-vitae, will not grow in the Southen §tates, except 
on sotne mountain range where the temperature is not 
excessive in summer. There are, however, a good variety 
of evergreens indigenous to the Southern States, and 
adapted to all kinds of soil from the dry sand hills where 
the long-leaved or yellow pine flourishes, to the low 
swamps filled with white cedars, evergreens, oaks, yews, 
and magnolias. But in seeking evergreen trees for culti- 
vation on the western prairies, it will be well to obtain 
species inhabiting similar parallels of latitude, and those 
known to resist high winds and long drouths. Such 
species can be found in both the Eastern as well as the 
Western States. 

Among the pines, those with coarse rigid leaves are 
less liable to be affected by strong winds than the more 
soft and tender-leaved. The common Pitch pine 
(P. rigida), and the Jersey pine (P. inops), as well as 
the Table Mountain pine (P. pungens), and Eed pine 
(P. resinosa), are species well adapted for planting in 
exposed situations. There are also several species, natives 
of the foot-hills and mountains, bordering the great 
plains on the west that will eventually prove to be more 
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valuable for planting oti the prairies than any of our 
Eastern species, and among them I would recbmmend 
the Heavy-wooded pine (P. ponderosa), because it seems 
to be almost indifferent as to soil and location, and I 
have seen it growing luxuriantly in the most exposed 
situations in the mountains, among rocks where there 
was little or no soil — in the hardest clay as well as in 
loose beds of gravel, and this too in regions where thirty 
degrees below zero in winter is not an uncommon tem- 
perature. I refer to this pine as one likely to succeed 
under the rfiost adverse conditions, but there are other 
native species probably more desirable an account of 
appearance as well as quality of timber, but we are 
now seeking trees that will resist winds, drouths, and 
give the pioneer on the prairie something to cling to, 
after which the more beautiful and useful among trees 
may receive attention. 

There are also several other species of pines, spruces, 
and a red cedar, found in the same regions along with the 
Heavy-wooded pine, all of which are worth trying as they 
may succeed perfectly, but in all cases I would advise 
obtaining seeds or plants from the higher and colder 
parts of the mountain for planting on the prairies, be- 
cause those from the warmer and moist valleys would 
suffer more from the change than those from drier and 
more exposed positions. There are also several foreign 
species of pines and other cone-bearing trees that would 
probably succeed as well, or nearly so, on the prairies as 
those I have named, but of these I shall have more to 
say hereafter. 

Those who are about beginning to establish forests, or 
even limited plantations, should carefully consider the 
adaptation of trees, not only to climate but soil, for some^ 
species succeed only in moist or wet soils, others in dry, 
while a few may appear to do equally well in both. 
Then again certain species only thrive on sand stone forma- 
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tions, or where slate or granites predominate, and utterly 
fail on limestone, or what are termed rich limestone soils, 
which some claim to be the case with the chestnut. Some 
trees appear to require opposition or resistance to root 
growth in order to keep them healthy, and these kinds do 
best in stiff clay or on soils filled with loose rocks and 
similar obstructions. We can usually make a very close 
guess as to what kind of soil is best adapted to a species 
if we know the character of that in which it is naturally 
found most abundant, and for this reason we would not 
select a clayey soil for the white pine, or a light sandy 
one for the elm, hickory, or maple. Then again we 
would much prefer a swamp for the red maple, and a 
hard, dry and moderately dry soil for the sugar maple. 
I throw out these hints in order that those who may have 
occasion to make selections from the trees described in 
the following pages, will not overlook whatever I may 
have to say in regard to their native habitats. 



CHAPTER XV. 

FOREST TREES. 

I propose in the following pages to mention all trees 
indigenous to the United States, so far as known to 
botanists, also the best known of the exotic species that 
have been introduced and cultivated to any considerable 
extent for ornamental or other purposes, but as the 
limits of this work will not admit of a full botanical de- 
scription of all the species and varieties, I shall only refer to 
some of the most conspicuous and familiar characteristics 
of each, and in language that I hope can be understood 
by those who are not accustomed to the use of purely 
scientific terms. Those who may desire a full scientific 
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description of the trees mentioned in these pages, can 
find it in various botanical works published in this 
country and Europe. 

Shrubs that seldom reach the hight of twenty feet are 
omitted, except in some instances where they belong to 
a genera containing trees of larger growth, and in such 
instances they will be mentioned briefly. I have ar- 
ranged the list of trees alphabetically according to their 
generic name, and while this is not in accordance with 
the botanical classification, it will be found just as con- 
venient for all practical purposes. I make only two 
classes, the first comprises the deciduous trees and broad- 
leaved evergreens which are principally indigenous to 
the Southern States, and the second the conifers or 
cone-bearing trees, the greater part being evergreens. 
There are a few like the Larches, Taxodiums, and Salis- 
burias that are deciduous trees, but they belong among 
the true conifers. 

ACACIA GREGGii, Gray. 

A small tree, but sometimes over twenty feet high. Leaves 
small, short, composed of two or three pairs of pinnae an inch 
long, and leaflets of f our.or five pairs, oblong or oblong-ovate. 
Flowers in cylindical spikes an inch or two long, succeeded by 
curved pods three or four inches long. Seed about a half inch 
long. Branches either naked or armed with stout-hooked 
prickles. Wood firm and hard, but usually too small to be of 
much value. Native of Texas and westward to Southern Cal- 
ifornia. There are quite a number of the species of the 
Acacia that have been introduced from tropical countries, and ^ 
are now naturalized in the Southern States, also a much larger 
number that are cultivated as green-house plants. 

ACER. — Maple. 

An extensive genus, containing some fifty species, mostly of 
the northern hemisphere, and pretty evenly distributed through 
the northern border of the temperate zone in America, Europe, 
Asia, and Japan. There are nine or ten species, natives of the 
United States, more than half of which are valuable timber 
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trees. Our native species have palmated-lobed leaves, with edges 
variously toothed or notched. Flowers small in terminal ra- 
cemes or mnbel-like corymbs. 

Acer Sacehariniiiii. — Sugar Maple, Rock Maple, Hard Maple. — 
Leaves three to five-lobed, deep green above, and paler beneath. 
Flowers greenish-yellow, appearing with leaves in spring. 
Wings of seed quite broad, seed ripe in autumn. A well-known 
tree of rapid growth, possessing many valuable qualities, one of 
which is its sweet sap, from which large quantities of sugar are 
made in regions where the tree is abundant. The wood is 
hard, close grained, and susceptible of a fine polish, and exten- 
sively use for hard-wood floors and inside finishing of houses, 
also, for cabinet work, especially what are termed ''Bird's- 
eye " and Curled Maple. Hard maple makes an excellent fuel, 
and is highly valued for this purpose. A rapid growing tree 
often reaching a hight of eighty to ninety feet, with a stem 
three to four feet in diameter. Most common in the North, 
from Maine to Minnesota, and also southward to Greorgia in the 
mountains. Succeeds best in rather strong, loamy soils, ap- 
proaching a stiff clay, and on stony hill-sides and ridges where 
the soil is moist, but not wet and swampy. A variety of the 
Sugar Maple foimd in some of our Northern woods called the 
Black Maple, has darker green leaves which appear a few 
days later in the spring than this species. The Sugar Maple 
has long been a favorite for planting in the streets of our cities 
and villages, also as a roadside tree in the country. It is well 
worthy of all the attention it has received, and should be more 
extensively planted wherever forest trees of any kind are 
needed. It is so abundant in the Northern woods that seedlings 
of almost any convenient size for transplanting can be obtained 
in unlimited quantities, and at a mere nominal price of those 
who make a business of gathering them for sale. 

A* dasycarpnm. — White Maple, Silver Maple. — Leaves deeply 
five-lobed, silvery white underneath ; pale green above, lobes 
coarsely cut and toothed. Flowers greenish yellow or reddish 
without x>6tals, appearing in early spring, succeeded by the 
corymbs of winged seed, which are ripe about the time the 
leaves are of full size. The seeds soon drop off, and where 
they fall on moist soil in the shade they soon grow. They are 
very delicate, however, and cannot be kept for many weeks 
after they are ripe, but if sown immediatedly and in good soil 
they will produce plants two feet or more in hight the first 
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season. This is one of the most rapid growing of all our 
maples, and succeeds in a great variety of soils, but is best 
adapted to a rich, moist one. Its wood is white, fine grained, 
and rather light and soft, but takes a fair polish, and is much 
used for purposes where a very hard surface is not required. The 
sap is sweet, and sugar can be made from it, but is much 
inferior to that of the Sugar Maple. Occasionally a tree yields 
the accidental form known as Curled and Bird's-eye Maple. 
This species of maple has been raised in large quantities by 
Eastern nurserymen, and sold for planting in streets and parks, 
for its rapid growth and adaptation to almost all kinds of soil 
and situation, has made it a general favorite with those who 
desire to secure shade trees with as little delay as possible. The 
tree in favorable soils often reaches a hight of eighty feet or 
more, with stem three or four feet in diameter. I have raised 
trees from seed that were ten feet high at the close of the fourth 
season, and in twenty-five years, more than forty feet high, 
with stems eighteen inches in diameter at the base, and this too, 
in rather light and only moderately rich soil. The White 
Maple is more abundant west than east of the Alleghany 
Mountains, although it is found sparingly in Northern Ver- 
mont, and thence westward to Minnesota, and southward to 
Florida. When planted singly it forms a large spreading top, 
the outer branches often becoming somewhat pendulous or 
drooping. While we have many better timber trees than this 
species of maple, still its rapid growth and adataption to such a 
great variety of soils, and wide range of climate, gives it a 
value i)ossessed by no other species, and it deserves more at- 
tention than it has ever received from those who are in haste 
to obtain shelter and good fuel in a few years, and with little 
expense. The branches are abundant and fiexible, a merit of no 
small moment with trees to be employed as wind-breaks in prairie 
regions of country. There are several ornamental varieties of 
this species cultivated in nurseries, among which the following 
are desirable as lawn trees, or for planting in parks, and other 
pleasure grounds : Crisp-leaved (A, dasycarpum, var. cri^pum); 
leaves deeply cut and much curled ; more or less upright. 
Wagner's Cut-leaved {A, d, Wagnerii ladniatum), a handsome 
variety with divided or cut leaves. Weir's Cut-leaved (A, d, 
Weirii ladniatum), a very graceful tree usually of weeping habit, 
but in some specimens the branches assume a wide, spreading 
habit, and droop but slightly or not at all. Varieties of the 
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White Maple may be readily propa^ted by budding or graft- 
ing upon seedling stocks of the species. 

i. rabrnH.— Bed Uaple, Scarlet Maple, Swamp Maple.— LeaveB 
usoally three-lobed, as shown in flg. 35, but sometimee five, the 
middle one the longeet, all irregularly serrate. Flowers crim- 
son-scarlet, and sometimes yellowish, appearing early in spring, 
succeeded by smooth seeds with spreading wings, about an inch 
long. Seeds ripen early, or by the time the leaves have fully 
expanded, and then drop 
off and soon decay, unless 
placed in a favorable posi- 
tion for growth. Wood 
white, or slightly tinted 
with red, close-grained, 
and moderately fine ; a 
Uttle heavier than that of 
the White Maple, and more 
extensively employed for 
cabinet-making and vari- 
ous articles of wooden 
ware. Valuable tof fuel, 
but not equal to the Sugar 
Maple. This species tjso 
furnishes Cnrlod and 
Bird's-eye Maple for cabi- 
net work. A very large 
tree, and common in near- 
ly all swamps in the Bast- 
em States, and spt^lngly 
in the Western, also oc- 
casionally found as far 
south as Florida. When 

planted singly, it fonns ^S- 3S.— lbap of bed mapls. 

a handsome round-headed tree, not as open and spreading as 
the Silver Maple, neither is it of as rapid growth, but with age 
it reaches fully as large a size. Although naturally found in 
swamps, the Red Maple will thrive in moderately dry soils, and 
is often planted along roadsides, in preference to other species, 
on account of its brilliant-colored flowers in spring, and the 
various colors of the folit^e in autumn. The coloring of the 
leaves of this species is a puzzle to the scientific naturalist, 
for there appears to be no accounting for the many colors, or 
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their distribution, not only among different trees growing under 
exactly the same conditions, but on different parts of the same 
tree. Sometimes the leaves on a single branch will change to 
an intense crimson or scarlet, while those on other branches will 
retain their normal color until cut by frosts. Then, again, one 
tree in a row will assume the scarlet or crimson color, and those 
adjoining will show very little, if any coloring, except perhaps 
a faded red or yellow ; but the very next season these colors 
may be reversed. 

The Red Maple is not only a handsome tree, but well worth 
cultivating, both for ornamental and useful purposes. There 
are several varieties in cultivation, but not sufficientlv distinct 
as to have attracted much attention. Acer rubrum ftdgens is a 
dwarf variety, and A, r. globosum is a variety with a globose, or 
roimd head, while A. r, pyramidalis is a very distsnct pyrami- 
dal form. 

i. Spicatnm. — Mountain Maple. — Leaves slightly three-lobed; 
coarsely toothed ; downy beneath, with dense, upright racemes 
of flowers appearing very late in the spring, succeeded by small 
seeds with narrow wings. It is only a small shrub, six to ten 
feet high, found in the Northern Border States and on some of 
the higher mountains southward. 

i. PennsylYanieniii. — Striped-bark Maple, Moose-wood, Striped 
Dog-wood. — ^Leaves large, thin, somewhat heart-shaped, but 
with three-pointed, serrated lobes. Flowers greenish, in termi- 
nal racemes, appearing after the leaves. Seeds with large, diver- 
gent wings. A small tree, with light-green bark, striped with 
darker lines. Sometimes cultivated as an ornamental shrub or 
small tree. 

A. (ircinatnm. — ^Round-leaved, or Vine Maple. — ^Leaves rounded; 
seven to nine lobes ; serrate. Flowers purplish, in small clus- 
ters. The wings of the seed diverging in a straight line. A tall 
shrub, but in some situations reaching a hight of thirty to forty 
feet. A native of Northern California, and northward to 
British Columbia. Wood very hard and fine-grained, but not 
plentiful enough of large size to be worthy of much attention. 

A. marropbyllnm. — Large-leaved Maple, California Maple. — 
Leaves very large, deeply five to seven-lobed, with very coarse 
teeth. Flowers of a yellowish color, in a compact raceme. 
Fruit hairy, with large, broad wings. A very large tree, 
sometimes one hundred feet high, with stem five feet or more 
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in diameter, but only on very favorable eituations does it 
grow to such a size. Wood very hard, resembling that of the 
Sugar Maple, and one of the best and most valuable hard woods 
found west of the Rocky Mountains. The sap is sweet, and 
yields a fair quality of sugar. This maple occurs in California, 
from Santa Barbara, and northward, to Washington Territory. 
It. is a tree well worthy of the attention of arboriculturists. 
East as well as in the West ; but the seed should be procured 
from Northern localities, and from large trees, else the plants 
are likely to be tender and of slow growth in localities east of 
the mountains. 

A. grandidentatnm. — ^Mountain Sugar Maple. — Leaves slightly 
cordate or truncate at the base, pubescent beneath, and rather 
deeply three-lobed; lobes acute with a few sinuous indentations. 
Flowers few ; the petals nodding. Seed smooth, with small, 
diverging wings. This species, although closely related to the 
Sugar Maple, does not attain a very large size, seldom growing 
more than thirty feet high. It is found in Arizona, Southern 
Utah, and on the west side of the Mountains, near the head- 
waters of the Columbia, principally in the valleys, and near 
small streams. 

A. glabrnm.--^mooth-leaved Mountain Maple. — ^Leaves smooth, 
two to four inches, broad, rounded, heart-shaped in outline, 
with rather shallow indentations, although occasionally dis- 
tinctly three-lobed ; the lobes doubly serrated, with acute teeth. 
Flower in large corymbs, on short branchlets ; greenish-yellow. 
Seeds, with broad-spreading wings, ripen late in fall. Quite a 
variable species, both in leaves, color of the branches, and form 
of growth. This species probably grows at a higher elevation 
in the Rocky Mountains than any other native maple. I have 
found it abundant in Colorado and New Mexico, at an elevation 
of ten thousand feet. In exposed situations, on the sides of a 
canyon, it was merely a tall shrub, with many stems springing 
from the same root, probably because frequently killed down 
in winter ; but where protected by other trees, it assumes an 
upright form, growing thirty or more feet high. Wood quite 
hard, and fine-grained, but, as generally found, it is too small 
for any practical use except for firewood. Common in the 
mountains of Northern New Mexico, Colorado, and west to the 
Sierra Nevada, and northward to Vancouver's Island. 

A. JVegundo, or Negando aeeroides. — ^Negundo Maple, Box Elder, 
Ash-leaved Maple. — ^Although our modem botanists consider 
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this tree sufficiently distinct to be separated from the true 
maples, it is however so closely allied to them, that for conveni- 
ence's sake I have named it here. Negundo aceroides is the gen- 
eric name most generaJly employed in botanical works of the 
present day. The pistillate and staminate flowers are produced 
on different trees ; consequently, in order to raise fertile seeds, 
both sexes must be present, or the trees not far distant. Leaves, 
pinnately three to five-foliate, the leaflets ovate or oblong, either 
lobed or toothed. Flowers small ; greenish ; the fertile ones in 
racemes from lateral buds, and appearing with or before the 
leaves. The seeds are oblong, extending about half the length 
of the wing, ripening in late summer or autunm. Wood mod- 
erately flne, white, and makes good fuel when well seasoned. 
A tree thirty to sixty feet high and two feet or more in diameter. 
A widely-distributed species, being found in Vermont, and 
westward to Utah, and southward in the canyons of New Mexico 
and Arizona ; also in Florida and Texas. A very hardy tree, and 
has been planted quite extensively in Minnesota, and the colder 
region of the Northwest. It is a very rapid grower while young, 
but does not continue and become so large a tree as some other 
species of Maple already named. The California Box Elder 
{Negundo Californicum) resembles the Eastern species very 
closely, and was previously considered to be identical, but may 
be distinguished by its smaller and narro\^er leaflets, which are 
coarsely toothed, but less distinctly lobed. 

There is a species of the Negundo indigenous to Mexico and 
another to Japan, making four known to botanists. Varieties 
occur among them all, but tnose in cultivation in this country 
are of our native species. One of the most showy of these is 
the Variegated Negundo, the leaves being distinctly marked 
with white, but the tree is rather delicate and often kills down 
in winter, still an occasional specimen will escape injury for 
many years. There is one specimen at Rye, Westchester, 
County, N. Y., now over twenty years old, that has never been 
injured by the cold of winter or burning sun pf summer. 

The Crisp-leaved Negundo is another distinct and interesting 
cut-leaved variety, and another known as Violacea, so named 
on account of the peculiar color of the bark on the young 
branches. This last is a very vigorous-growing tree, and the 
young shoots rather larger than those of the species. A pistil- 
late tree of this variety, twenty years old, in my grounds fruits 
lieavily every year, but there being no staminate tree of either 
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the species, or any of the various varieties within several miles 
of it, the seeds produced are false. I have purposely kept this 
tree isolated from the other sex of the same species in order 
to see if by chance the flowers would be fertilized by some of 
the other species by which it is surrounded, for in that case a 
hybrid might be produced, but thus far nothing of the kind has 
occurred, and the seeds of the Negundo have been uniformly 
unfertile. 

FOREIGN SPECIES OF THE MAPLE. 

There are no European or Asiatic species of the Maple that 
for general usefulness are superior to the best of our indigenous 
species. But there are a large number of species and varieties 
well worthy of cultivation for ornamental purposes, and a few 
may be considered as useful forest trees. 

EUROPEAN MAPLES. 

A. Psendo-PlataniLS. — Sycamore Maple. — ^A very large tree with 
rather coarse spreading branches and deeply, five-lobed leaves, 
rather downy beneath, and long reddish petioles (leaf-stalks). 
The seeds are produced in long, pendulous, spreading racemes, 
not in clusters or corymbs as in the Sugar, White, and Scarlet 
Maples., The Sycamore Maple is a very vigorous and rapid 
grower, even superior in this respect to our Sugar Maple, but 
its branches are coatser and not so numerous, hence the trees, 
when planted in streets Ox as single specimens on lawns or in 
parks, appear to lack that fullness and grace of outline that 
are so characteristic of the Sugar Maple. In Europe, the tree 
grows to a great size, sometimes reaching a hundred feet high. 
The wood is hard, close grained and valuable for many pur- 
poses. Old trees planted in this country produce seed in great 
abundance, and are usually to be obtained of dealers very 
cheaply. 

There are several very handsome and desirable varieties of 
the Sycamore Maple in cultivation. The following are the 
most distinct : The Golden-leaved has deep, yellow leaves, 
occasionally streaked or mottled. Purple-leaved, leaves purple 
underneath and dark green above — the leaf -stalks also purple or 
reddish, a handsome and vigorous growing tree. Three-colored 
or Tricolor, leaves curiously streaked with red, white and 
green. Silver Striped, leaves striped and streaked with white, 
a very distinct and handsome variety, especially in spring when 
the leaves first expand. Velvet-leaved, a curious variety, with 
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velvety green leaves, but of rather dwarfish habit. Worle's 
Gk)lden-leaved, leaves spotted with yellow. Leopold's Striped- 
leaved, leaves streaked with green, yellow, and white. Doug- 
lases Sycamore Maple, leaves quite small, pointed, and of a 
uniform yellowish color. 

A. pUntaBoldes. — Norway Maple. — A large round-headed tree, 
resembling in general appearance the Bugar Maple, bat is a 
slower grower, at least this has been my experience with it, 
and I think most cultivators of it will agree with me on this 
point, but Mr. F. J. Scott, in his notes on this species in "Su- 
burban Home Grounds " says ; "This species has a more vigor- 
ous growth than the Sugar Maple." From my experience 
I should not expect a Norway seedling to reach more than one- 
half the size of the Sugar Maple in the same number of years. 
The leaves are larger and thicker than those of the Sugar Maple, 
but of the same rich, green color. The young twigs and buds 
are a little coarser, but the bark on the twigs, larger branches, 
and stem of the trees is very similar in general appearance to 
that of the Sugar Maple. 

The Norway Maple is a valuable forest tree, although it is of 
rather slow growth while young, but it is worthy of the atten- 
tion of tree planters in our Northern States. The trees produce 
seeds freely, even when of only moderate size, and can be ob- 
tained in almost unlimited quantities from trees growing in this 
country. There are quite a number of varieties of the Norway 
Maple, among which the following are probably the most dis- 
tinct : Cut-leaved (disseetum), leaves regularly and deeply 
divided into almost three equal parts, and of a clear, glossy 
green color. Eagle's Claw, leaves cut, pointed and curled at 
the point into a resemblence of an eagle's claw, hence the 
name. Curled-leaved, leaves more curled, but deeply cut like 
the Eagle's Claw, but still distinct. Schwerdler's Norway 
Maple, leaves while young variegated with deep, reddish purple, 
and sometimes the second growth in summer is similarly 
marked, a handsome variety. Reitenback's Norway Maple, a 
new variety somewhat like the above, but may prove to be dis- 
tinct. Lorberg's Maple, leaves deeply cut but of a bright, 
reddish color while young. 

A. campestre. — English Field Maple. — Although this species is 
very widely known as the English Maple, it is not confined to 
Great Britan, but is found well distributed over Western Europe. 
It is but a small tree when full ^own, seldom exceeding thirty 
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feet in hight ; consequently of no great value except for orna- 
mental purposes. It forms a pretty little tree with roundish- 
lobed leaves, twigs and smaller branches covered with corky 
bark. It is well adapted to grounds of limited extent, and for 
planting near buildings, as its roots do not spread to a great 
distance. There are several varieties in cultivation, but none 
possessing any special merit, although they may be introduced 
to increase the number of varieties whenever this is an object. 
There is one very pretty variety with variegated leaves^ and 
several others with foliage varying somewhat from the species. 
About a dozen varieties are enumerated in European nursery- 
men's catalogues. 

A. Tartarienm. — ^Tartarian Maple. — A small tree growing about 
twenty feet high, native of Tartary. Leaves small, irregular 
rounded, light colored, bark very smooth. A handsome, little, 
round-headed tree. A variety of this, called the Ginnala Maple 
(A, T, ginnala) has smaller leaves than the species, otherwise 
very similar. 

A. monspessalannni. — ^Montpelier Maple. — ^A small species, or 
perhaps only a variety from France. It is merely a large shrub 
with small palmate leaves. There are several other shrubby 
maples in cultivation from Central and Southern Europe, that 
are by some authors classed as species, by others, only as varie- 
ties. Among these I may mention Lobel's Maple {A. Lobdii), 
or the Italian Maple, leaves of a pea-green color with rather ob- 
tuse lobes. This is considered by the best European authorities 
as a variety of the Norway Maple. The Three-lobed Maple 
{A, trilohatum) is another species ex variety from Southern 
Europe. 

JAPAN MAPLES. 

These Maples are of comparatively recent introduction, but 
they have been with us long enough to allow of an opportunity 
to test their merits, and their adaptation to the soil and climate 
of this country. In these maples we have an excellent illustra- 
tion of the skill of the Japanese, not only in the production, 
but in the preservation and propagating of varieties of trees 
and other plants indigenous to their country. 

While it is not supposed that any of the Japan Maples possess 
any great economic value, they are unsurpassed for ornament- 
al purposes. In fact, their introduction has been an agreeable 
surprise to the arboriculturists of both Europe and America, for 

5 
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they are distinct from all other species and varieties of the 
maple. Just how many different sfiecies of maple are indige- 
nous to Japan is not positively known, some botanists making 
more and others less. There are probably four or five, and of 
these the Japanese have many varieties in cultivation, and 
some twenty or more have been introduced and pretty well 
tested in this country, and have, upon the whole, proved to be 
hardy and moderately vigorous growers for small trees or 
shrubs that are never expected to reach more than a few feet 
in hight. The varieties are grafted upon seedlings of the wild 
species from the forests of Japan, as none of our native maples 
seem to answer as stocks. 

The five best recognized species of Japan Maples now in cul- 
tivation in this country are : A. carpinifoliuniy A. Japonicum, 
A, Polymarphum, A, rufinervey and A. epimedifolium. 

There is also another, the CJolchicum-leaved (A. eolchicum 
rubrum)y sometimes classed as a species, but this as well as 
several others described in nurserymen's catalogues are not 
assigned to their proper places as species. They are all pretty 
little trees, with leaves of various forms and colors, but the 
Polymorphum furnishes the greatest and most unique varieties 
of all. They have leaves of various shades of color, from pure 
green to the richest rose and crimson, and the foliage of some 
are so finely cut that it appears more like the feathers of some 
gaudy-colored bird than that of leaves of a hardy tree or shrub. 
Some of the varieties have leaves handsomely variegated with 
white, green, and yellow, and these colors are retained nearly 
the entire season. Words, however skilfully applied in a de- 
scription of these pretty little trees, would scarcely convey a cor- 
rect idea of their peculiar beauty, for they must be seen to be 
fully appreciated. Acer rufinerve is a carious species, with 
leaves resembling those of the grape, but streaked with white. 

^scuLus. — Horse- Chestnuts. 

The Horse-Chesnuts have little to recommend them, except 
for ornamental purposes, as their wood is of a poor quality, 
although it is employed to a limited extent for making certain 
household utensils. They produce large, chestnut-like seeds, 
enclosed in leathery pods, which at maturity split open into 
three valves or divisions. There are from one to three nuts in 
each pod, varying in number with the different species. All 
the different species and varieties are ornamental, and worthy 
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of cultivation for this purpose. I will remark here that some 
botanists place all the species of horse-(ihestnuts with smooth 
fruits under the generic name of Pavia, and the rough under 
^sculus ; but as some have fruit intermediate between the two, 
I have followed the most common arrangement, placing all 
under one generic name. The following are native species : 

Jlsenlus Califomica. — California Horse-Chestnut. — Leaves com- 
I)osed of five slender-stalked leaflets. Flowers white, or tinged 
with rose, borne in long, raceme-like panicles. Fruit large, 
with a few rough points on the pod, enclosing the smooth nuts. 
A small tree or small shrub, varying greatly in size, according 
to locality and soil. Wood soft, and of no value. Indigenous 
to California. 

M* parTlflora. — Dwarf Buckeye. — Leaves composed of from 
five to seven leaflets ; soft, downy underneath. Flowers white, 
in a long, erect raceme, appearing late in spring, or in the North 
about mid-summer. Fruit smooth. Seeds small. Native of the 
Southern States, but extensively cultivated in the Northern 
States as an ornamental shrub. 

M. glabra. — Fetid, or Ohio Buckeye. — Leaflets five ; quite 
smooth. Flowers yellow, or yellowish white, in rather short 
panicles. Fruit prickly and rough. Only a moderate-sized, 
tall, slender tree, common west of the Alleghanies, Virginia, 
Tennessee, Ohio, and Missouri. Wood rather soft and of but 
little value. 

^. flaTa. — Yellow, or Sweet Buckeye. — ^Leaves with five to 
seven smooth leaflets. Flowers yellow, in a short, compact 
raceme. Fruit large, smooth, or with a rough, leathery surface, 
the pods often assuming a bright-yeUow color when mature in 
the fall. Native of Indiana, and southward along the Alleghany 
Mountains to Northern Alabama and Georgia, and westward to 
the Indian Territory. This is quite a variable species ; some- 
times only a large shrub, while in favorable soils it grows to a 
large tree sixty to seventy feet high, with stem two or more feet 
in diameter. When planted singly, and when the branches are 
not crowded, it forms a globular head of handsome proportions. 
Wood light, soft, and not inclined to split, and used for troughs, 
bread trays, wooden bowls, shuttles, where a light, rather tough 
wood will answer. There is a native variety of this species, 
known as the Purple Buckeye, that has both calyx and petals 
tinged with purple, 



100 PRACTICAL FORESTRY. 

iE. PftTiju — ^Red Buckeye. — ^Veiy similar to the last, and by 
some considered only a variety, but by others as a distinct spe- 
cies. It is a shrub, or at best only a small tree, with bright-red 
flowers. A very showy and handsome plant. Natural varieties 
of all the above-named species occur in the forests where these 
trees abound, and quite a number have been secured and are 
now propagated for sale by our nurserymen. In addition to 
these natural varieties, others are constantly occurring among 
seedlings raised under artificial conditions. For Spanish Buck- 
eye, see Unganadia, 

rOREIGlS^ SPECIES AND VARIETIES. 

iC Hippoeastannni. — European Horse-Chestnut. — ^This tree is 
supposed to have been brought from Asia, although its native 
country is not positively known. It has been cultivated for 
many centuries in Southern Europe, and for more than three 
hundred years in Great Britain, and is everywhere much admired 
as an ornamental tree. Each leaf is composed of seven leaflets, 
and these are of the purest green color, but not glossy or shining. 
The flowers are large, white, sjwtted with purple, produced in 
large, compact spikes, making a splendid appearance among the 
rich, green leaves. A grand ornamental tree, hardy in nearly 
all of our Northern States, and thriving in a great variety of 
soils, but succeeds best in a rather compact loam or clay. In 
light, sandy soils it often fails for want of moisture at the root. 
The ** Double White Flowering " is a superb variety, bearing long 
panicles of very double flowers. The trees commence blooming 
when quite young, and seldom fail to produce flowers in great 
abundance. The ' *Cut-leaved Horse-Chestnut " is another variety 
with deeply-cut foliage. "Memminger's Horse-Chestnut" has 
its foUage sprinkled and si>otted with white. In another variety 
the leaves are spotted with green. There are about a dozen 
additional varieties mentioned in the catalogues of European 
nurserymen, but those named above are the best. 

E* robicnnda. — Red-Flowering Horse-Chestnut. — The origin of 
this tree is unknown, but it is supposed to be a hybrid between 
the White Flowering and some species of the Red Buckeye. 
Leaves of flve to seven leaflets. Flowers of a bright, rosy-red 
color, in large panicles. One of the handsomest and most showy 
trees in cultivation. This tree grows to a hight of thirty feet, 
or more, with a close, compact form. There are several varie- 
ties, varying in habits of growth, color of the flower, or form of 
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foliage ; but none axe superior as an ornamental tree to the 
original or parent stock. 

AILANTUS, OR AILANTO. 

"Tree of Heaven" is a free translation of the Chinese name 
Ailanto, but Ailantus glandulosa is the generally recognized 
scientific name of a large tree of the Quassia family, native of 
China, and introduced into English gardens in the middle of the 
last century, and since distributed over Europe and the greater 
part of America. It is a large, spreading tree, with coarse, 
blunt, stiff branches, clothed in summer with long, unequally 
pinnate leaves — ^not unlike in form those of our common Stag- 
horn Sumach. The stem is usually very straight ; bark smooth, 
of a light, grayish color. This tree was introduced into the 
United States early in the present century, and attracted con- 
siderable attention as an ornamental tree. Owing to its re- 
markably rapid growth, its somewhat unique appearance, and 
the rapidity with which it could be propagated, nurserymen 
were encouraged to extol it very highly and urge it upon their 
customers, far and wide. For a number of years it was in great 
demand, and the **Tree of Heaven" became very popular as a 
street tree in a11 of the larger cities and villages, besides being 
extensively planted in public and private parks and gardens. 
But so soon as the trees reached a bearing age, it was discovered 
that the flowers emitted a most sickening and disagreeable 
odor, and this called forth as loud and widespread denuncia- 
tions, as had formerly been bestowed in high praise of this tree. 
Thousands were cut down, but where the roots were not dug 
up entire, the pieces left in the ground sprouted, and in many 
instances produced a forest of trees, where previously there had 
been but one. This sprouting appears to be a natural charac- 
teristic of the tree, and when the roots are disturbed, broken, or 
otherwise injured in working the soil, the habit is intensified 
many fold. From whence came the disagreeable odor, or from 
which sex of the flowers, has been a subject that has provoked 
much discussion ; but it is usually credited • to the staminate 
flowers borne on trees distinct and separate from those pro- 
ducing pistillate, and this has led some nurserymen to seek this 
sex from which to propagate a stock of odorless plants. But 
while this is a step in the right direction, it is not likely to be 
successful, except in the hands of very close and accurate ob- 
servers ; for, in fact, there are three kinds of Ailantus flowers, 
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instead of two, as usually claimed. The flowers of this tree are, 
to use a scientific-term, ** polygamous," i. e., having some per- 
fect and some imperfect on the same, or on different individual 
trees. They are small, of a greenish color, produced in terminal, 
much-branched panicles, with five short sepals and five petals, 
and ten stamens in the sterile flower, and either none, or few, 
in the fertile. These three varieties of flowers may be found on 
different or separate trees. Those having stamens and pistils 
and those with stamens only, are highly odorous. The first pro- 
duces seed ; the second are barren. The third kind of flowers 
produce pistils only, and are inodorous, but, like the first, are 
succeeded by fruit. From the above it may be seen that we have 
two odorous varieties of the Ailantus, one barren, and the other 
productive. But the third variety, while it produces fruit when 
growing in the neighborhood of either of the other two, is en- 
tirely inodorous, consequently is the only one to be propagated 
when the odor of the Ailantus' fiowers are an objection. As the 
Ailantus is readily propagated by cuttings of the roots, made in 
the fall, and packed away in moss or clean sand during the win- 
ter, it will not be at all difficult to raise any number of inodor- 
ous trees. The pieces of roots should be kept moist and in a 
temperature where they will not freeze, but not warm enough 
to excite growth. Placing in boxes, and intermixed with sand 
and then buried in some dry place in the field or garden, is 
usually a safe way to preserve them until wanted for planting 
in spring. Only the smaller roots, or those of a half inch to 
an inch in diameter need be used for cuttings, and these may 
be taken from the extremity of large trees of the right sort, 
without destroying the parent stock. The severed roots will 
produce new ones from their ends the following season, and 
these may be again removed, if required. Thus one tree may 
furnish cuttmgs for many years in succession, only care should 
be exercised in not drawing so strongly on the parent stock as 
to kill it. 

In raising trees for a large forest, it would probably be better 
to resort to seedlings, instead of cuttings. The seeds grow 
freely when sown in the fall, or they may be kept over until 
spring, by storing in some moderately cool place. The Ailantus 
wiU thrive in poor light soils, where many other trees would 
fail, as the roots penetrate the earth very deeply, and spread a 
great distance, in search of nourishment. The wood is fine- 
grained, yellowish-white, excellent for cabinet-work and inside 
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finish, and it also makes excellent fuel. In our more Northern 
States, say above latitude forty degrees, the young trees are often 
killed back in winter, owing to their vigorous and succulent 
growth. The leaves of the Ailantus furnish food for the Bombyx 
Cynthia, a species of silkworm. In Japan a<;loth is made from 
the silk produced by worms fed on the leaves of this tree, which 
is not so fine in texture as that made by the common silk- 
worm, but is much more durable. A few attempts have been 
made to introduce this culture in this country. No doubt it 
could be made successful, but at the present price of labor its 
profit wouldbe problematical. 

As an ornamental tree, the Ailantus is certainly worthy of a 
place in a collection of trees ; but I do not think it worthy of 
much attention for other purposes, because we have many supe- 
rior native species that do not possess the objectionable proper- 
ties of the Ailantus. When that tree once becomes established, 
it is very difficult to dislodge in any other way than to clear the 
land, and then cultivate it almost constantly for several years 
in succession. 

It has been urged in favor of this tree, that it will grow in the 
most barren soils, and where few other trees will thrive, and 
while in a measure this may be true, I am inclined to think that 
we can not-only get along without the Ailantus, but it has been 
more of a nuisance than an acquisition to our list of valuable 
deciduous trees. 

ALNUS. — Alder. 

The Alders, natives of North America, are principally shrubs, 
or trees of moderate size, although of some species, specimens 
reaching a hight of seventy or eighty feet are occasionally met 
with in favorable locations. The flowers are very minute, 
monoecious, produced in catkinp, the fertile ones oval, and 
composed of thick, woody persistent scales, enclosing small, 
nut-Uke seeds, either winged or wingless. The Alders thrive 
best in damp soils along the borders of streams and ponds, and 
some of them are valuable for planting in such situations. The 
timber is almost inperishable in water, and when large enough, 
may be employed for all kinds of cabinet work, it is largly em- 
ployed for making charcoal used in the manufacture of gun- 
powder. The bark is employed in dyeing and tanning. 

Alnm incanat— Speckled Alder, Hoary Alder, Black Alder. — 
Leaves broadly-ovate, rounded at the base, serrate and sometimes 
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coarsely toothed, white and downy beneath. (Generally a low 
shrub, but occasionally a small tree twenty or thirty feet high. 
Native of Northern Europe, Newfoundland, New England, and 
westward nearly across the continent. Wood very hard and 
heavy, and makes excellent fuel and charcoal, but does not 
grow large enough to be worthy of much attention. A variety 
of this species (A. incana var. vireacens) is more or less abun- 
dant among the mountains of Oregon and southward to New 
Mexico. 

A. Ylrldis* — Green or Mountain Alder. — ^This, like the other 
older and long-known species has many synonyms in botanical 
works. Leaves roundish oval or oval, somewhat viscid or 
sticky. Seeds with a broad wing. A small shrub, native of 
Europe and North America, found very far to the north on 
this continent and southward along the moimtains to North 
Carolina. 

!• wrrilata^ — Smooth Alder. — ^Leaves obovate-acute at the base, 
sharply serrate with very fine teeth, smooth and green on both 
sides. A shrub or small tree twenty feet high. Seeds ovate 
and wingless. Common from New England southward to 
Florida. This species is also known as (A glutinosa) in som^ 
botanical works and catalogues. 

!• Maritima. — Sea-side Alder. — Closely allied to the above, if 
not identical, but some authors have claimed that it is really a 
distinct species, although leaves and fruit are as in A. ser- 
rulata. Common on the Eastern Shore of Maryland, and in Del- 
aware. A variety of this, known as (A. maritima var. arguta), 
is a native of Japan. 

!• oblonglfolia. — Oblong-leaved Alder. — ^Leaves thick, oblong- 
lanceolate, smooth above and slightly pubescent beneath, two 
to four inches long. Seeds broadly-ovate, wings very narrow. 
A tree thirty to forty feet high, and in some instances sixty to 
eighty feet, with a stem two feet in diameter. Wood excellent 
and hard, taking a good polish. New Mexico, west to Santa 
Barbara, Cal. One of the largest species of Alders known. 

!• rhomliiroUa* — ^White Alder of California and Oregon. — 
Leaves smaller than the last, or from two to three inches long, 
rounded or pointed at the summit, and wedge shape at the 
base, smooth above and thinly pubescent beneath. Seeds 
broadly ovate with thickened margin. Oregon to Southern 
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Califomia. A tree from twenty to thirty feet high, but some- 
times more. 

A. rubra. — ^Red Alder. — ^Leaves thick, rusty pubescent beneath, 
four to eight inches long, coarsely toothed. Seeds obovate, 
surrounded by a narrow, membraneous wing. The branches 
are rather stout and coarse, with bark of dark brown, dotted 
with white. A tree thirty to forty feet high on the Pacific 
Coast, from Sitka to Southern CaUfomia, and common on the 
hills about Oakland, in the vicinity of San Francisco. This is 
the Alnus Oregona of Nuttall's "North American Sylva," and 
also of catalogues. 

Of foreign species of the Alder there are more varieties than 
species in cultivation, but there are none which grow to a 
larger size, or are of more value as forest trees than those found 
indigenous to North America, in fact, the Alders of both conti- 
nents seem to be very closely allied and probably all spring 
from the same original stock. Some very handsome varieties 
are cultivated in nurseries, especially those with finely cut 
leaves. These are propagated by grafting, although all the 
species and varieties of the Alder may be readily propagated by 
cuttings planted in low, moist soils. The seeds also germinate 
readily, and may be gathered and treated the same as those of 
the maple, and similar forest trees. 

AMELANCHiEE. — Jufie-Berry, Service-Berry, Shadbush. 

Of this genus we have only one indigenous species that grows 
large enough to be classed among trees. The fiowers are small, 
pure white, produced in long racemes, and in such great 
abundance in early spring that the trees become conspicuous 
and attractive objects scattered along the banks of thousands 
of the small streams and rivers throughout the country, for 
this species, or some of its varieties inhabit almost every square 
t mile of forest from Hudson's Bay in the north, southward to 
Florida, and westward to the Pacific, and even growing at an 
altitude of ten thousand feet in the Rocky Mountains. 

Amelanehier CaDadensis. — Eastern Shadbush. — Leaves simple, 
sharply serrate. Flowers white. Fruit small, berry-like, roundish, 
purple when ripe, sweet or sprightly, sub-acid, edible. A small 
tree, but sometimes fifty feet high, with stem a foot or more 
in diameter, wood hard, very heavy, and resembling that of the 
apple tree. This is an exceeding variable species, and it runs 
into many forms or varieties, to which distinct names have 
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bocn giTen in botanical works, and nurserymen's catalogues. The 
best known o( these are ; Var, Botryapium, leaves ovate-ob- 
long, eometiinefl heart«haped, (fig. 26), Flowers larger tban 
the above and more showy. Var. oMongifolia, leaves oblong, 
while downy when young, racemes and petioles shorter than 
those of tbe last. Var. rotundifolia, leaves broader and more 
oval, sometimes neaily round, and the racemes of flowers abort. 
Var. oligocarpa (var. pumUa) of catalogues, leaves smooth, 



Fig. 29.— DWAEF JUNB-BBBBT. 

narrow oblong, racemes of only three or four flowers. A very 
dwarf shrub, seldom more than three or four feet high. Fruit 
quite large and uBHally more abundant than on the taller grow- 
ing varieties. . 

1< aInlKtUt. — Alder-leaved Shadbush. — Leaves broadly-ovate 
or rounded, obtuse at both ends, or somewhat cordate at base. 
Racemes of flowers short. A low shrub, perhaps only a variety 
of A. Canadenms, found west of the Rocky Uountains, and 
northward to British Columbia. 

AUYRI8. — Torch Wood. 

Trees and shrubs of Tropical America, with opposite com- 
pound leaves, mostly of a single pair, or trifoliate pinnate. 
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Only one species reaching as far north as the United States, 
and this only in Southern Flordia. 

Amyris syWatiea. — {A, Floridanay Nutt.) Florida Torch-wood. — 
Leaves small with divided ovate pinnae. Flowers with four 
white petals. Fruit purple, containing one seed or nut. 
Wood yellowish-white, close-grained and susceptible of a high 
polish, and the wood is also fragrant, having a balsamic odor. 
A small tree of no value except for cultivation in tropical 
climates. 

Andromeda-arborea. — See Oxydendron. 

ARALIA. — A?igeUca Tree. 

There are several indigenous species of plants belonging to 
this genus, but only one with a woody stem, the others are 
herbaceous plants. 

Aralia spinosa. — ^Hercules' Club. — ^Leaves very large, crowded at 
the summit of the stem, bipinnatedly compound. Flowers 
minute, white, in very large panicles, succeeded by small, 
berry-like, black fruit. The stem and branches are very 
prickly, especially while young. A well-known shrub or small 
tree, often cultivated in gardens on account of the tropical 
appearance of its immense compound leaves. Not quite hardy 
in the more Northern States, the stems are often kiUed down 
in winter, but the roots usually survive, and throw up vigorous 
shoots in the spring. Native of Southern Pennsylvania, Ken- 
tucky, and southward to Florida, and westward to Texas. In 
Southern swamps it sometimes reaches a hight of fifty feet, 
with a stem a foot in diameter. A tree desirable only as a 
curiosity or for ornament. The roots if disturbed throw up 
suckers in great numbers. Readily propagated from seeds or 
cuttings of the roots. 

There are several Asiatic species and varieties, several of 
which are now quite common in gardens. The Aralia chi- 
nensis^ also known as A, canescens^ A, elata, also Dimorphan- 
thvs elatus, Miguel, or D, manschuricusy Maximowicz, is as 
hardy as our indigenous species, and the flowers are in larger 
panicles. A Japanese species, Aralia Japonica of Thunberg, and 
Fatsia Japonica of Decaisne and Planchon, has yielded several 
handsome varieties with variegated foilage, but these are of 
more interest as ornamental shrubs, than as useful trees. 
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. ARBUTUS TREE. — Modvono, 

A genus of trees or shurbs containing but five species, prin- 
cipally belonging to the temperate regions of the Old World, 
the most familiar of these is the Strawberry-tree {A, Unedo) of 
which there are several varieties. There are also two or three 
species found in Mexico, and one or two Asiatic species, but 
the one of the most interest to the arboriculturists is the 
Madrono, foimd on the west coast, or 

Arbntns Menzeiesli. — Menzies' Arbutus. — Its synonyms are A, 
laurifola, lindley. A, proeera^ Douglass. A, Texana, Buckley. 
Leaves oval or oblong, either entire or serrulate, pale beneath, 
bright green above. Flowers white, in dense racemes. Fruit a 
berry, dry, orange colored with a rough surface, not edible. 
A splendid, large tree, eighty to one hundred feet high, with 
a stem two to three feet in diameter in Northern California, 
but smaller southward. Wood white, very hard, but brittle. 
A tree is mentioned in Geological Survey of California, Botany, 
Vol. I., found in Marin County, measured twenty-three 
feet in circumference at the smallest part of the stem below 
the branches, and some of the branches were three feet in 
diameter. South of San Francisco Bay it is usually a small, 
spreading tree or shrub. From Paget Sound southward to 
Arizona, and eastward to Texas, As this tree appears to thrive 
best in cool climates — at least it grows larger in Northern Cali- 
fornia than anywhere south — it may prove of value as an orna- 
mental tree in our Atlantic States. 

ARCTOSTAPH YLOS. — Matizanita. 

Shrubs or small trees, with alternate leaves of a leather^ tex- 
ture, nearly entire or with fine irregular teeth. Flowers white, 
or rose-colored in terminal racemes, succeeded by small, plum 
like fruits, containing five to ten separate or separable long 
seed-like stones. In propagating these plants, the seed should 
not be permitted to get thoroughly dry. The fruit may be 
placed in heaps or in masses, until the pulp becomes softened, 
then the seed washed out and either sown immediately, or put 
away in moist earth or sand, until the time arrives for sowing 
in spring or fall. 

The following seven species are only shrubs : A, Andersonii, 
six to ten feet high. Fruit reddish, Santa Cruz, Cal. A, tomen- 
tosaj two to six feet. Fruit red, smooth. Used for making a 
cooling sub-acid drink. From Puget Sound to Southern Calif or- 
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nia on dry hills. A, nummularia. Erect, but only one or two 
feet high. Very leafy, like the Dwarf -box. A, Uva-Ursi (Bear- 
berry). Traihng leaves, thick and evergreen. This is the Kiiv- 
nihinick of the Western Indians, and is found on rocky, bare 
hills throughout the northern part of Europe, Asia, and 
America. A, pumila, is a closely allied species to the last, but 
stems erect. California. A. Alpina, dwarf, tufted. Fruit 
black. Alpine region of Europe, and North America. A. poll- 
foUa^ erect, five to eight feet high. Fruit dark purple, minutely 
warty. Southern California. 

Arctostaphylos bleolor, Gray. — An erect shrub, three to four feet 
high. Flowers rose-color. Fruit small, the size of a pea, yellow, 
turning to red, and from one to five seeds in each. California' 
San Diego, and near Monterey. 

A. pnngens. — California Manzanita. — Leaves with a long stem, 
oblong-lanceolate or oval. Flowers crowded in a short raceme. 
Fruit reddish. A small tree, twenty to thirty feet high, but on 
the mountains only a small shrub. Wood very hard, heavy, 
and the color of mahogany. Excellent for the finer kinds of 
cabinet work. Southern Utah, Arizona, California, and Mexico. 

!• glanea. — ^Leaves very stiff, oblong, slightly heart-shaped. 
Fruit red, large, smooth, nut enclosed in a thin pulp. This is 
known in California as the Great-berried Manzanita, as the fruit 
is sometimes three-fourths of an inch in diameter. A small 
tree twenty feet high, with stem sometimes a foot in diameter. 

ARDISIA. 

A genus containing many species of handsome evergreen 
shrubs, or small trees, native of tropical countries, valued for 
their handsome foliage, small but showy flowers, and pretty 
berries, which are usually very persistent, remaining a long 
time attached to the plant. One species in the United States. 

Irdlsia Plekerin^a. — ^Leaves smooth, oblong-ovate, obtuse, en- 
tire two inches long, narrowed at base, into a short petiole, pale 
beneath. Flowers small, in short terminal racemes. A large 
shrub or small tree, twenty to thirty feet high. Southern 
Florida, west to Mexico, also in the West Indies. Ardisia Japon- 
ica is quite a favorite for green-house culture, on account of 
its bright and i)ersi8tent berries. All the species easily multi- 
plied from seed or cuttings of the youn^ shoots. 
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A8IHINA. — Papaw, Custard Apple. 
Small treea of shmbs, with deciduous leaves. Fruit large, in 
clnetera, pulpy, contaiaing several lai^ flattish eeeds. The 
Papaw is an edible fruit, and those who become accustomfd 
to its use consider it ezcelleot azid well worth cnltivatiog. The 
species are: 

Ari^Bi Iritoka. — Leaves <^ong-ovate, pointed, covered with 
a rusty pabescence, and the young branches are slightly covered 
with the same, but become smooth with age. The leaves are 
quite large, sometimes 
nearly a foot long, and 
half as wide on young 
vigorous specimens. 
Flowers are of a pecu- 
liar form, as shown in 
flg. 27. The outer 
petals round ovat«, 
greenish - yellow at 
first, but changing to 
dark purple. Fruit 
banana-shaped or ob- 
long, three to four 
incbes long, consist- 
ing of a sweetish 
pulp, containing ebv- 
eral large flattish bony 
seeds. A very hand- 
some small tree, some- 
„ „ times thirty or more 

Fle.a7.-now„oFPA,„. leetmhlgit. Wood 

rather Ught and spongy ; not valuable. The fruit might be 
greatly improved by cultivation, and new varieties produced as 
with other similar native fruits. Found sparingly in Western 
New York, more abundant westward to Iowa and southward 
to Florida. Readily propagated from seed or suckers, which 
uauaLly spring up more or less abundantly from the roots. 

1. parrlflora. — Small-flowered Pax>aw. — A small shrub South, 
in dry soils. Leaves smaller and thicker than the last, and 
Sower only a half inch broad. Fruit small, obloi^, or pear- 
shaped. 
k. grandlflora,— Lai^flowered Papaw.— Also a small shrub, 
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South, with leaves only two to three inches long. Flowers 
with outer petals two inches long and yellowish-white. Fruit 
small, often containing only one seed. 

A. pygmsea. — Dwarf Papaw. — ^A small shrub. Qeorgia and 
Florida. Flowers small, appearing late in the spring or sum- 
mer from the axils of the leaves of the season. 

The Custard Apple of the "West Indies (Anona glabra), may 
be mentioned here, as it is occasionally found in southern 
Florida, where it may have been introduced by the Indians, or 
escaped from some of the islands and washed ashore or seeds 
dropped by birds. It is a small tree, and only of value in a 
tropical climate. 

A7ICENNIA. 

Low evergreen shrubs or trees, with long creeping roots, 
forming dense and almost impenetrable thickets in saline 
marshes along the sea-shore in tropical or semi-tropical climates. 
Two species are found in Florida and along the Gulf to west- 
ward. Only one of these, " The White Mangrove " {A. nitida, 
Jacq., H, oblongifoliaf Nutt.), reaches a hight of twenty feet, and 
this one very seldom ; consequently the genus is of no especial 
interest except to the botanist or residents of tropical countries. 

BETULA. — Birch. 

A widely distributed genus, containing many large-growing, 
useful and ornamental species of trees, the bark and wood of 
some highly aromatic. The twigs and younger branches are 
generally rather slender and very flexible, giving to the trees a 
very graceful habit, a characteristic of the entire genus, 
whether trees or shrubs. They thrive in a great variety of 
soil, but succeed best in one that is moist. The flowers are 
monoecious, that is, the sexes are produced separately, pistils in 
one and stamens in another, but both in scaly catkins on the 
same tree. Seeds small, nut-like, surrounded by a wing. They 
are propagated by seeds, which ripen in autumn, budding and 
grafting, and in the dwarf species by layers. Our indigenous 
species are as follows : 

Betnla alba* — ^Var. populifolia, — ^White .Birch, Gray Birch. — 
Our native White Birch is now considered by botanists as only 
a variety ef the European B. alba, hence the use of two botani- 
cal names as above. Leaves small, somewhat triangular and 
tapering, very smooth and glossy. Stem with chalky whitQ 
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paper-like bark, readily peeling horizontally in thin sheets. 
Wood very white, firm, close-grained, easily polished ; exten- 
sively used in the manufacture of spools, shqe-pegs, and other 
similar purposes. In Russia the oil from White Birch is said to 
be used to give to Russia leather the peculiar aromatic and 
lasting qualities, and when dissolved in alcohol is said to be ex- 
cellent for preserving and water-proofing various fabrics. A 
small, rather slender tree thirty or more feet high, growing in 
poor, sandy, and gravelly soil, also in cold, moist soils near 
ponds, swamps, and along the banks of streams. Common al- 
most anywhere in the Northern States and Canadas, and also 
along the mountains southward. 

B, papyraeea. — Paper or Canoe Birch. — Closely allied to the 
White Birch, but a much larger tree. Leaves ovate or heart- 
shaped, dark-green on the upper side. The bark papery and 
readily separated into large sheets impervious to water, hence 
its extensive use by the Indians for making tents, baskets, 
canoes, and various domestic utensils. Wood white, compact, 
hard, making excellent fuel, and is also used for the same pur- 
poses as the White Birch. Extensively exported from the New 
England States and Canada. Common throughout British 
America, the Northern States, and westward to Dakota. 

' B. lenta. — ^Black Birch, Sweet Birch, Mahogany Birch, Cherry 
Birch. — ^Leaves oblong-ovate and somewhat heart-shaped, 
finely and doubly serrate. Bark dark-brown, close, not x>eeling 
readily ; very aromatic. Wood of a reddish color, fine grained, 
compact, excellent for cabinet work and fuel. A large tree 
fifty to sixty feet high, with stem two feet in diameter. 
Throughout the Northern States and Canadas, in moist soils, 
and southward to Oeorgia in the mountains. A valuable tree 
for planting in moist soils in cold climates. 

B. Intea. — ^Yellow Birch, Gray Birch. — ^Leaves of a dull green 
color, oblong-ovate, rarely heart-shaped. Bark less aromatic, 
and of a grayish color, separating in very thin layers. Wood 
similar to that of the Black Birch, but can be obtained of a 
larger size, for the Yellow Birch is said to be the largest decid- 
uous tree found north of the Great Lakes, growing seventy to 
eighty feet high, with a stem three to four feet in diameter. 
From Newfoundland to Dakota, Manitoba, and southward in 
the mountains of North Carolina. A valuable forest tree, and 
worthy of extensive cultivation in the Northern States. 
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B. nigra. — Black Birch, River Birch, Red Birch. — Leaves 
rhombic-ovate, whitish beneath, and the small twigs of a 
rusty color. A small slender tree along the banks of streams, 
from New England southward to Florida, and westward to 
Texas. More abundant South than in the North. 

B. oeeidentalis. — Western Birch. — Leaves thin, broadly-ovate, 
acute, abrupt, or somewhat rounded at the base, one to one-and- 
a-half inches long. Wings of seed very broad. Described by 
Watson in Botany of California as a small tree, ten to twenty 
feet high, in the eastern canyons of the Sierra Nevada at an alti- 
tude of from four thousand five hundred to ten thousand feet. 
Extensively employed for fuel and fencing. Found in Washing- 
ton Territory to the Saskatchewan, and southward in the Rocky 
Mountains to New Mexico. B, glandulosay is a low shrub, in- 
habiting the same region as the last and farther north. 

There are also several cultivated varieties of our native species 
of Birch, the best known of which are the Cut-leaved {lacinia- 
tum)f and the Weeping (pendula\ these are propagated by 
grafting or budding on stocks of the more common kinds. Of 
foreign species there are quite a large number, but there are 
none among them in any way superior to our native species as 
forest trees. 

BOURRERIA HAVANENSIS, MierS. 

A small tree found on the Florida Keys and in the West 
Lidies. It is one of those unfortunate plants that has more 
names than merits. It is the Ehretia Havanensis of Willde- 
now, and is described in Chapman's Flora of the Southern 
States under the name of Ehretia Bourreria, p. 329. This 
species may be found in botanical works under some seven 
or eight different names, and a vaiiety (var. radvla), has five. 
It is of no special interest further than adding one to the num- 
ber of trees and shrubs indigenous to the United States. 

BUMELiA, Swartz. — Ironwood, Buckthorn. 

Spiny shrubs or small trees with very hard wood- Leaves 
deciduous. Flowers small, white or greenish- white in the axils 
of the leaves. Fruit an ovoid one-seeded berry, and edible. 

BmnMia tenax, Willd. — ^L3ave3 broadly-lanceolate or spatu- 
late, one to three inches long. Flowers in clusters. A small 
tree, twenty to thirty feet high with divergent branches. 
North Carolina to Florida, in sandy soils. 



114 PRACTICAL FOEESTRY. 

Bt lans^^nofa, Pers. — Leaves oblong-obovate. Flowers in 
clusters of six to eighteen. A tree sometimes forty feet high, 
and not so spiny as some of the species. Missouri and south- 
ward to Texas and eastward to Florida. A variety of this (B. 
mcusrocarpa, Nutt.), has leaves less than an inch long. Fruit 
edible, and quite large. 

B. lydoides, Gaertn. — Leaves quite smooth, obovate-oblong, 
two to five inches long, often whitish underneath when young. 
A low shrub, but sometimes a tree twenty to thirty feet high. 
Illinois to Texas, and eastward to Florida. 

B* cnneata, Swartz. — Leaves quite variable in form : very 
long lanceolate or broadly obovate ; an inch to an inch-and-a- 
half long, very thick and fleshy. A small tree twenty to thirty 
feet high, but more commonly only a low shrub. Florida, 
West Indies, Texas, and Mexico. 

BURSE RA — West India Birch. 

Tropical American trees, yielding a transparent green rosin, 
readily dissolved in alcohol and occasionally used as a varnish. 
Only one species found in the United States and this is the 

Bnrsea gnnmiifera^ Jacquin. — Leaves unequally pinnate, three 
to five leaflets. Flowers small in axillary racemes. Fruit a 
drupe the size of a small hazelnut. Seed a small white nut, each 
containing one kernel. The Spanish name is Almicigo or 
Mastic Tree. A large tree in Southern Florida and in the West 
Indies. Wood soft and brittle. 

CALYPTRANTHES, Swartz. 

A genus of small evergreen trees indigenous to the West 
Indies and Brazil. Flowers very minute but numerous, usually 
in axillary or terminal branching racemes. We have one 
species : 

Calyptranthes Chrytrarnlia* — Forked Calyptranthes. — Leaves 
ovate or ovate-lanceolate, rather blunt-pointed, smooth above 
but pubescent beneath. Flowers whitish, minute. Berry dry, 
round ; one or two-seeded. Wood very hard, and in Jamaica 
considered an excellent timber, but the tree does not grow to a 
large size, and the stem is seldom more than a foot in diameter. 
Found at Key West, Florida, and in the West Indies. 

CARPINUS. — Blue Beech, Water Beech. 

Tnll shrub or small tree, widely distributed in North America, 
only one indigenous species. 
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Carpinns Amerifana of Michx. ; or C. caroliDiana of Walt. — 
Leaves ovate-oblong, pointed, doubly serrate, very smooth and 
thin, resembling those of the Common Beech (Fagus), Sterile 
flowers ' in rather dense catkins, and fertile ones in little 
slender, loose catkins, with a pair of three-lobed bractlets, one 
on each side of the small nut-like seed, which ripens late in the 
autumn. Shrubs and trees, from twenty to forty feet high, 
often a number of stems springing from the same root. Com-- 
mon in swamps, and along the banks of streams from Nova 
Scotia, westward through the Canadas and Northern States, 
and southward along the Alleghanies to Georgia, and in the 
rich woods of Florida. Bark smooth and of a grayish color, 
stem often deeply furrowed. Wood very white, hard, close- 
grained and exceedingly tough. Extensively used by the early 
settlers of our Northern States for making brooms, as the wood 
is so tough that it is easily divided into very thin and narrow 
strips for the brush of the home-made broom. A blue-beech 
withe will last almost as long as iron wire, and an ox-gad made 
of a blue-beech sprout is nearly equal to a leather one. There 
may be many of my readers who have seen an armful of the 
same kind of implements of torture, brought into the country 
school-house and placed near the fire or drawn through the hot 
ashes on the hearth, to take the frost out and increase their 
flexibility and toughness of the rods, which were once con- 
sidered very important aids in preserving the discipline of a 
district school. There is one European and an oriental species 
of CarpinuSj but neither are of any special value as timber 
trees. For another tree closely allied to the Carpinus botanic- 
ally, but otherwise very distinct, see Ostrya Virginica. 

CARTA . — Hickory. 

The hickories are a very important genus of North American 
trees, supplying almost every branch of mechanics with very * 
tough timber, and for fuel it has no superior. They are princi- 
pally trees of large size, with alternate, odd-pinnate leaves, 
which usually assume a golden hue in autumn. The flowers 
are monoecious, the fertile ones very minute, opening at the 
apex of the embryo nut, and the sterile or male ones in long, 
pendulous catkins. Seed, a nut enclosed in a thick or thin, 
four-valved epicarp or husk. All are readily propagated from 
the nuts, which should be stripped from their outer husk soon 
after they fall, and then buried in heaps, mixed with sand or 



116 PRiCTTCAL FORESTRY. 

soil, and left exposed to frosta during the winter, to bo sown in 
drills in spring, or thej may be planted in rows at the time of 
gathering. When planted in eeed-beda composed of rather 
light or sandy soil, the seedlings will produce a greater number 
of small, lateral roots than when the nuts are planted in heavj 
clay. The seedlings may be transplanted when one or two 
years old, and a portion of the tap root removed as directed in 
a previous chapter. When treated in this way, all the hickories 
are as readily and safely tnuisplanted, as the chestnut and 
similar forest treee. Propagation by budding and grafting has 
not been very extenMvely or successfully praciiced by our 
nurserymen. By securing good, thrifty seedling stocks, and 
then grow them in pots for a year, or until they are well 
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escablished, a fairdegreeof euocessmay be obtained in grafting 
the hickory in propagating houses or in framee. In warm 
cliiiiatea the propagation of nut-bearing trees of all kinds ap- 
peals to be attended with far greater success than in cold 
ones. X»udon in referring to the subject in Vol. HI., Arbore- 
tum and Frtiticetum, p. 1431, says ; " Much baa been written 
on the subject by French authors, from which it appears that 
in the north of France, and in cold countries generally, the 
walnut does not bud and graft easily by any mode ; but Utat in 
ilie south of France, and noith of Italy, it may bo budded or 
grafted bf different modes with success," The same may hq 



FOREST TREES. 117 

said to be true in this country, and while both the hickories 
and the walnuts are not readily propagated by budding or 
grafting in the nursery at the North, they are in the South, 
as many correspondents have assured me. Varieties may, 
however, be multiplied, by exposing a portion of the roots of 
the large trees to the air and light, and from the exposed parts 
sprouts will appear, and when these are two or three feet high 
may be taken up and transplanted with a section of the parent 
root attached. 

Curya alba, Nutt. — SheU-bark or Shag-bark Hickory. — ^Leaflets 
five to seven, usually five, lanceolate oblong, the upper three 
much the largest. Fruit flat or depressed at top, nut white, 
roundish, or slightly four-angled, with a sharp point at the apex. 
Thin shelled, and kernel sweet and excellent. Nuts highly 
prized, and always in demand. Wood heavy, tough, and elastic, 
highly valued by the manufacturers of agricultural implements, 
carriages, etc., etc. A large tree, often eighty feet high, and 
stem two to three feet in diameter. Bark shaggy or scaly. 
This is not only a noble and valuable forest tree, but a superb 
ornamental tree, which deserves far more attention than has 
ever been given it. More or less abundant in all of our North- 
em States and the Canadas, and westward to Nebraska. Also oc- 
casionally found as far south as the northern part of Greorgia. 

C. snelata, Nutt. — Western Shell-bark and Thick Shell-bark 
Hickory. — Leaflets seven to nine, obovate-oblong, slightly 
downy beneath. Fruit very large, oval, somewhat four-angled 
above. Nut oblong, dull white or yellowish, with a point on both 
ends, as shown in figure 28, which is of the exact and an aver- 
age size of some nuts of this species I received from Ohio. The 
shell is also very thick, as shown in a cross section of the same 
nut, figure 29. The kernel, although small in proportion to the 
size of the nut, is sweet-tasted and good. A large tree, with 
a rough bark somewhat scaly. Wood heavy, tough, and excel- 
lent, but the heart-wood is more like that of the next species 
than that of the last. A more common tree west of the Alle- 
ghanies than east of them, but was formerly quite abundant in 
Western New York and southward through Pennsylvania to 
North Carolina. 

C. tomentosa, Nutt.— Mocker-nut, White-heart Hickory.-Leaflets 
seven to nine, mostly seven, large, oblong-ovate, sharp pointed, 
lower surface downy when young. Fruit large, round, usually 
with very thick, hard husk. An exceedingly variable species. 
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Eeraels Bometimes sweet and good, then again Bcarcelf eatable. 
The " King nut," known in the Oenesee Valley, N. Y., is said 
to belong to this species, although its shell is quite thin, and 
the kernel large and excellent. The wood of this species is as 
variable in quality as the nuts are, and while, as a rule, it is 
very white, heavy, and only moderately tough, I have cut trees 
that gave the straighestagrained, and toughest hickory wood 
I ever handled. A very tall hut slender tree, with a rough, 
deeply-furrowed bark on old trees, but does not split off in 
strips, aa in the last two species. More common on high, dry 
ridges, than in low lands, plentiful in the sandstone regions of 
New Jersey and southward to Florida. Also in New England, 
Canada, and westward. 

C. BllrwforHls.— Pecan-nut. -Leaflets thirteen to fifteen, oblong- 
lanceolate, taper-pointed. Fruit cjlindical oblong, nut olive 
shaped, yeUowisb-brown, shell very 
thin, kernel sweet and delicious. The 
nuts are usually a little over an inch 
long, and quite regular in form ; but an 
occasional tree will produce much larger 
nuts or of the size shown in figure 30, 
which was made from a fair average 
number of these nute received from a 
correspondent in Ix>uisiaiia. 

The Pecan-nut tree grows to a large 
size in the bottom lands along the rivers 
in the South and West. Wood similar 
to that of the Shell-bark Hickory, and 
very valuable. Southern Illinois is its 
Pig. 30.-peoAN strr. northern limita in its wild state, but it 
has been cultivated in more northern localities with rather in- 
different success. 

C> perrlna, Nutt, — Pig-nut, Brown Hickory. — Leaflets five to 
seven, ovate-lanceolat«, smooth. Fruit ovate, oblong, or pear- 
shaped, quite variable in size and form. Husk thin, opening at 
the top, often remaining on the thick shelled nut all winter. 
Kernel usually bitter, but sometimes pleasant flavored. A 
Ifl^^e tree, with smooth bark, common in the same regions u 
the White-heart Hickory, and the wood very similar. 

C. umri, Nutt. — Bitter-nut, Swamp Hickory. ^Leaflets seven 
to eleven, oblong-lanceolate, pointed, slightly downy when 
young. Buds on the small, slender twigs, yellowish in winter, 
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lesemtilmg thoee of tbe butternut. Fmit globular, husk very 
thin, nut yellowish, thin shelled. Kernel intensely bitter. 
Wood rather soft, w^hit«, but often quite tough. A email, alen- 
dei tree of a graceful habit when aUowed room for full develop- 
ment of ita branchea. Common in low, moiat ground, from 
Canada to Florida, and westward to Texas. 

C. aqofttln, Nutt. — Water Hickory. — Iieaflets nine to eleven, 
obloi^-lanceolate, pointed, smooth. Fruit roundish, tour ribbed, 
husk thin, nut flattish, foor angled with thin shell, and kernel 
very bitter. A small tree with rough, somewhat furrowed 
bark. Wood similar to the last, and I may add a closely allied 
Bpeciea, and perhaps only a southern variety of it. From Nori:h 
Carolina south and westward. 

C, ■)TlsH««r#nd8.— Nutmeg Hickory.— Leaflets five, ovat*- 
lanceolate, smooth, the terminal ones seaaile. Fruit oval, 
rough ; nut of same form, pointed, shell hard, furrowed, re- 
sembling tbe nutmeg, hence its name. A small tree in the 
swamps and low grounds. South from South Carolina, west- 
ward to Louisiana. Carya microcarpa of Nuttall, is now con- 




Fig. 31.— hal,eb' papbb-sheli. 

sidered by some of our highest botanical authorities to be only 
a Vftrietj of the Shell-bark Hickory {Carya alba). 

There are hundreds of quite distinct varieties of the hickories 
to be found in our forests, and some of them are well worthy 
of preservation and propai^ation. But in our northern climate, 
budding and grafting the hickory is SfldoDi successful, although 
several of my correspondents assure me that they find little 
more difficulty in grafting hickories than they do the apple or 
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pear, and in the open grounds &nd upon atocks, of large size. 
The difference is probably due to climate, for we certainly have 
as skillful propagators in our northern nuraeriea aa there are to 
be found anywhere, but for some reason few have been success- 
ful in propagating the hickory by any of the well-known 
methods of budding or grafting, either under glass or in the 
open air. The cion will often unite and grow slowly for a 
season or two, and then die, the union appearing to be an im- 
perfeot one. One of the most distinct and valuable varietiea 
that has ever been brought to my notice ia the " Hales' Paper 
Shell Hickory Nut." I first became acquainted with this variety 
some fifteen years ago, and the next season described it under 
the above name. It is a variety of the common Shell-bark 
Hickory, and the tree is now growing with several others of 
the same species, near the Saddle River, on the farm of Mr. 
Henry Hales, about two miles eaat of Ridgewood, Bergen Co., 
N. J. The tree is a large one. and produces a fair crop of nuts 
annually. This handsome variety is well represented iu the 
accompanying illustration, figure 31, showing a side view, 
natural size, and figure 32 a cross section, showing thickness 
of the kernel, and the extreme thinness of the shell. The 
general appearance of this nut is quite similar to some of the 
varieties of the English walnut, the surface being broken up 
into small depressions, instead of angles and comigationa 
as usually seen in the large varieties of the shell-barks. Of all 
who have attempted to propagate this fine, and I think I may 
say unique variety, by budding and grafting, Mr. J. E. 
Trumpy, of Flushing, N. Y., is the only one 
who hEhs thus far been successful, be having 
k succeeded in making a little less than one hun- 
I dred live. 

If the apace at my disposal would admit of 
it, I should be pleased to refer to several other 
varieties that I have obtained from various 
[tarts of the country, but as it will not, I must 
' be satisfied with referring to one which in the 

■n^HicKMreNOT^ ^^y ^^ * freak of nature can scarcely be excel- 
led. This variety comes from Connecticut, 
where a very large tree of the Sheil-bark Hickory annually pro- 
duces a good crop of excellent nuts of the form and size ^own 
in figure 33, one lobe or side of each nut fails to fill out, the 
nuts otherwise being perfect. 
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CASTAN0PSI8. — California Chestnut or Giinquapiny 

Golden-leaved Chestnut, 

ft 
« 

A curious genus of trees found in Eastern Asia and adjacent 
islands. Botanically, the genus is intermediate between the 
true chestnuts and oaks, represented in this country by one 
Bx>ecies on the Pacific Coast. 

€astanopsis chrysophylla, A* DC. — California Chestnut, Chinqua- 
pin. — Leaves evergreen, thick and leathery, oblong or lanceo- 
late, two to four inches long, pointed, with short petiole, green 
above, and densely scurfy beneath. Fruit with stout spines, 
one half to an inch long ; nut usually solitary, somewhat tri- 
angular, and shell firm and hard. A small tree from thirty to 
forty feet high, but in some situations only a small, low shrub. 
From Oregon to Monterey, and in the Sierra Nevada at an alti- 
tude of six thousand feet, will probably thrive in some of the 
Middle, and all of the Southern States. 

c AST Aif E A. — Chestnut. 

A well-known genus containing a limited number of species, 
of which there are many varieties. The staminate (male) 
flowers are yellow, and produced in long, pendulous catkins, 
and the pistillate in a bell-shaped involucre, which, as it en- 
larges, becomes a globose, prickly f nut, enclosing one to three 
ovoid, brown nuts. In figure 34 is shown a bimch of chest- 
nut flowers, the long catkins being the staminate, and above 
these on' a branching flower stem is shown four of the small 
embryo burs or fruit, the fertile flowers being situated on their 
apex. On this flower stem, and above the embryo fruit there 
are also staminate flowers only partly developed, while those 
below are in full bloom. If the female flowers open too late, 
or fail to be fertilized by the staminates in the large catkins, 
they are very certain to be by the later ones situated above 
them on the fruiting branches as shown. The species are as 
follows : 

Castanea Tesca. — European Chestnut. — Leaves oblong-lanceo- 
lale, pointed, coarsely serrate, smooth on both sides. Nuts 
large, two to three in each burr. The texture of the nuts are 
rather coarse, with very little sweetness, and to make them 
more palatable they are either roasted or boiled. The Euro- 
pean Chestnut has not as yet been very extensively planted in 
this country, as it is not, as a rule, quite as hardy a tree as the 

6 
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native Chestnut, still by careful selections from the most hardy 
seedlings, and the propagation of these, we could no doubt 
secure very valuable varieties well adapted to a wide range of 
country. Several such promising varieties are now being prop- 
agated and promise to be acquisitions to our list of nut- 
bearing trees. One of the best and most promising of these 
varieties with which I am acquainted is call Numbo, and was 
selected from a large number of seedlings raised by Mr. Moon, 
of the Morrivsille Nursery, Bucks County, Pennsylvania, some 
thirty years ago. The original tree is now about forty feet 
high, and produces a large crop of nuts every year. This vari- 
ety is now being disseminated, and if successful others will no 
doubt follow. The European varieties appear to succeed better 
when worked on our native stocks than on their own roots. 

C. Tesca (var. Americana). — ^American Sweet Chestnut. — 
Leaves more acute at the base, and not usually as large or as 
thick. Nuts smaller, more delicate, shell thinner, and kernel 
much finer grain, and sweeter than the European. The nuts 
are in great demand in the fall and early winter, but are so 
deUcate that they soon wither up if kept in a dry place, and 
become mouldly if kept in a moist and warm one,but those who 
may wish to extend the season for these nuts, may readily do 
so by mixing them with clean, moist sand, which if buried in 
some dry place in the open ground, where they will be kept 
cool, and neither too dry or too wet, may be preserved in good 
condition a long time. If put in small boxes a supply of fresh 
chestnuts may be kept up from fall to late in spring. I have 
practised this method of preserving chestnuts for many years, 
and have never failed to carry them through the winter in a 
sound condition, and in spring they were in good order for 
J eating or planting. It is not necessary to bury the boxes con- 
taining the nuts below the reach of frost, but merely so deep 
that they will not be effected by every change in the weather. 
The wormy and imperfect nuts will of course decay, and it is 
a good plan to keep the nuts for a few weeks after gathering, 
and then carefully select the good ones before putting away in 
sand. The chestnut is one of our most valuable forest trees, 
growing to an immense size in favorable situations. The wood 
is rather coarse-grained, only moderately tough, but strong and 
durable. It is of a light-yellowish or brown color, and is much 
used for fence rails, posts, stakes, railway ties, also for beams^ 
joists, and other parts of buildings, although it is very liable to 
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warp when seasoning, and for this reason is objectional for 
either hewn or sawed timber, to be used in the frames of 
buildings. It is extensively employed in the manufacture of 
furniture, and inside finishing of dwellings and other buildings, 
but must be very thoroughly seasoned before used. It makes 
very poor fuel, not worth half as much as hickory, as it bums 
slow, snaps disagreeably, and throws out little heat. The 
wood of old trees is quite durable when used for railway tips 
and fence posts, but the young trees of from six to twelve 
inches in diameter will seldom last more than eight or ten 
years, unless charred or coated with coal tar, or some similar 
wood preservative. I have used many hundred of chestnut 
fence posts of from five to ten inches in diameter, and must say 
that this rapid decay, even in very dry soils, has somewhat sur- 
prised me, inasmuch as the chestnut is so frequently recom- 
mended for such purposes on account of its great durability. 
This tree, however, is well worthy of extended cultivation 
wherever the climate and soU will admit of it, for it is of ex- 
ceedingly rapid growth and may be transplanted as success- 
fully as almost any of our cultivated fruit or forest trees. ' It 
is said to avoid limestone regions, and stiff, clayey soils, but 
is at home on slaty or granite ridges, and in sandy soils, 
whether high or low. On the red sandstone ridges of New 
Jersey and southward, the Chestnut trees are abundant, and 
reax^h a large size. The nuts are quite variable in size and 
form, and there are occasional natural varieties that are almost 
equal in size to the European chestnut. These should be 
selected in preference to the smaller ones, by those who desire 
to raise trees for producing nuts. 

The Chestnut is found in Southern Maine, west to Michigan, 
and southwest to Arkansas. Also in all of the Eastern States 
and south to Florida. 

C. pnmila. — Dwarf Chestnut, Chinquapin. — ^Lance-oblong 
leaves, downy beneath. Nuts small, round, solitary, or only one 
in each burr, very sweet and fine grained. A handsome little 
tree, with a roundish head, thirty to forty feet high, growing 
on sandy ridges, from Pennsylvania and Southern Ohio, south- 
ward to the Gulf of Mexico. Hardy in Northern New Jersey, 
and about New York City where an occasional tree planted a 
half century ago is seen. By grafting the Chinquapin on stocks 
of the common Chestnut, the growth will be greatly improved, 
and the trees will come into bearing much earlier than when 
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raised from seed. Wood very Bimilar to the common Chest- 
nut, but the small branches and twigs are tougher. 

The Chinese and Japanese Chestnuts are probably varieties of 
the !^Siroi>ean species (C vesca), and the one recently introduced 
under the name of Caatanea Japanica is a handsome little tree, 
coming into bearing when quite young, is very prolific, and 
the nuts are quite large. The tree, so far as it has been tested, 
appears to be as hardy as the common Chestnut. Only a few 
specimens have as yet fruited in this country, consequently, I 
can say httle more of it than that it promises to be an acquisition. 
There are also quite a number of ornamental varieties in culti- 
vation, one of the best known of these is tl^e Cut-leaved (var. 
laeiniatajy a handsome tree with the margin of the leaves finely 
cut or divided. 

CATALPA. — Indian Bean Tree. 

Shrubs or trees with large, simple leaves, branches rather 
coarse and stiff. Flowers bell-shaped, appearing late in spring. 
Seed flat with fringed wings, produced in long, slender pods. 
All the species readily propagated by seeds, layers and cuttings 
of the ripe wood. 

Catalpa bignonioldes, Walt. — Common Catalpa. — ^Leaves large, 
heart-shai)ed, pointed, downy beneath. Flowers tubular, bell- 
shaped, somewhat five-lobed, an inch long, white, flecked on the 
inside with yellow and purple ; appearing late in spring in large, 
open, terminal panicles as shown in figure 35. Seed-pods very 
long, a foot or more. Seeds fiat with narrow or broad fringed 
wings. A small or large tree, according to soil and location, 
with very coarse, stubby, cane-like shoots and branches, usually 
a round-headed tree when given room, but when growing in 
forests the Catalpa assumes an erect and sturdy habit, growing 
to a bight of sixty or more feet, with stem two to four feet in 
diameter. Wood light, only about one half the weight of 
common hickory, but close-grained and susceptible of a fine 
polish, very durable and valuable for fence posts, railroad ties, 
and all similar purposes. A rapid growing tree, especially 
when young. As a shade tree it has been extensively planted 
in our Eastern States, and on dry, well-drained soils it is quite 
hardy in localities where the temperature of winter does not 
go more than twenty degrees below zero, although I have 
known it to withstand twenty-seven degrees below in my 
neighborhood without injury, even when many of the native 
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red cedars suffered severely, and thousands were killed. Seeds 
and plants of the Catalpa tree of our Eastern States were sent 
to Europe very early (1726), and Loudon in 1838 refers to a large 
number of specimens growing in Great Britian and various 
countries of Europe, giving their size at that time, but the 
variation in this respect is fully as great as seen here in its 
native country. One tree planted at Fulham Palace one hun- 
dred and fifty years, was only twenty-five feet high, while an- 
other growing in sandy loam at Kenwood, forty years planted, 
was 40 feet high with a stem nearly eighteen inches in diameter, 
while another at Croome, in Worcestershire, of the same age was 
sixty feet high. In France there are many trees of much larger 
size, and one at the time named, in the Botanical Garden of 
Avranches, twenty-nine years planted, had reached a hight of 
eighty-nine feet, with a stem twenty inches in diameter. I 
refer to these trees not as unusually large, but merely because 
most American authors refer to the Catalpa as a small tree, 
and Humphry Marshall in **The American Grove," 1785, 
p. 21, says the Catalpa tree ** rises to the hight of about twelve 
to fifteen feet," or about the size of a good three-year-old 
specimen. The young plants usually make a late growth in 
the fall, especially if planted in a rich, moist soil, and the soft, 
unripened wood will be frequently killed, even in localities 
where the trees after becoming well established will seldom 
or never be injured by cold. A handsome ornamental tree, 
but the branches are liable to be broken out or split off from 
the main stems when the trees are planted in exposed situa- 
tions. 

Frank J. Scott, in his superb work "Suburban Home 
Grounds," in speaking of the Catalpa very truthfully says : 
" Though planted largely in the Northern States, and consid- 
ered hardy, its beauty would be more uniform, and we should 
oftener see fine specimens if, when first planted, it were regarded 
as half hardy, and cared for accordingly." This tree is a native 
of Virginia, southward to Florida, and westward to Louisiana. 
The Catalpa is also found wild in Southern Indiana, Kentucky, 
Illinois, and Missouri, where in the rich bottom lands it grows 
to a larger size than in the South and Eastern States, but 
recently it has been claimed that the Catalpas found in these 
Western States are of a different variety or species, and the 
late Dr. J. H. Warder, of Ohio, gave to this western form the 
name of Catalpa speeiosa. The late E. E. Barney, of Dayton, 
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Ohio, collected many interesting facts in relation to the value 
of the Western Catalpa, which were given to the public in a 
pamphlet published in 1879. The question as to whether the 
Catalpa as found growing in the Western States is a distinct 
species from the one found in our Eastern and Southern, is one 
that can well be left to scientists to decide. My first acquain- 
tance with the Catalpa was in Illinois, some thirty odd years 
ago, and I have since seen it in all its perfection in Kentucky 
and Missouri, and in those States it is certainly a grand forest 
tree, and is no doubt well worthy of extended cultivation 
where it will thrive as well as in its native forests. The prin- 
cipal points of difference claimed for their so-called Western 
Catalpa, is a more erect habit of growth, larger flowers, which 
appear from one to three weeks earlier in the spring. Seeds 
also larger and with broader wings, and lastly the trees are 
more hardy than the species, or the older and better known 
Eastern Catalpa. 

€t K»iipferl. — Japan Catalpa. — ^A small tree resembling our 
native Catalpa, with ovate, heart-shaped leaves, abruptly 
pointed, sometimes three-lobed. Flowers smaller than the 
American, spotted with purple. Pods and seeds smaller than 
our Catalpa, and fully as hardy. 

€• Bangei. — ^A species from Northern China, growing four or 
five feet high, with handsome, dark-green leaves. Cluster of 
flowers are said to be a foot long. I have had this species 
growing in my grounds for many years, but it has never 
bloomed, although it is apparently quite hardy. 

€. blgnonioides, (var. aurea), — ^This is a handsome, golden-leaved 
variety of our native Catalpa, and a handsome ornamental 
tree, which with me has never been injured by the frosts of 
winter. 

CEANOTHUS, Linn. 

A genus of some twenty-five indigenous species, all except 
two are low shrubs of no special value except for ornamental 
purposes, although one of the species (C Americanvs), indige- 
nous to the Atlantic States has figured somewhat conspicuously 
in our domestic history under the name of New Jersey Tea, as 
the leaves were in early times used as a substitute for genuine 
tea. All handsome little shrubs or trees with small, white or 
blue fiowers, in long, branching clusters. Four species are 
toxmd in the Eastern States, the others belong to th^ Rocky 
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Mountain regions, and west to the Pacific. Among the latter 
there are two which may be placed in the list as trees. 

OeoBothns spinosns^ Nutt. — ^Red-wood. — Leaves thick, rather 
rough on surface, entire, oblong, on slender stalks. Small twigs 
somewhat spiny. Flowers blue and very fragrant. Fruit a 
small drupe coated with rosin. A small tree, sometimes thirty 
f-^t high in the Coast Ranges of Southern CaUf omia, where it 
is known as ** Red- wood," from the color of the wood. 

C. thyrsillDrus, Esch. — California Lilac — Leaves thick, ob- 
long, smooth, and shiny above, somewhat downy beneath. 
Flowers bright blue in large, showy, compound racemes, re- 
sembling very much the flowers of the common lilac of our 
gardens. A taJl shrub, sometimes reaching a hight of twenty 
feet in the Coast Ranges, from Monterey to Humboldt County, 
Cal. 

CELTis. — Hachherryy Nettle-tree, 

A genus of the Nettle Family, closely allied to the Elm, but 
fruit a small berry-like drupe, containing only one seed. Flowers 
perfect or polygamous, one-petioled, singly or only a few in a 
cluster of a greenish color. We have some four or five species, 
and several natural or local varieties. 

Celtis breflpes, Watson. — Leaves slightly pubescent, obliquely, 
ovate-oblong, pointed, an inch and a half long. Fruit about a 
quarter of an inch long, black. A small tree twenty or thirty 
feet high, and stem a foot or more in diameter. Wood soft, 
tough, but of little value. South-eastern Arizona. 

C. MlssissippleDsis, Bosc. — Southern Nettle Tree. — ^Young leaves 
and twigs silky ; leaves two inches long, long-ovate, pointed, 
sharply serrate, abruptly contracted at base ; soon becoming 
rusty beneath. Fruit dark purj^le, of the size shown in figure 
36, with sweet pulp, greedily eaten by several species of birds. 
A very large tree 'in the Mississippi Valley, from Kentucky 
southward, differing very slightly from the next. 

C. owidentalis. — ^American Hackberry, Nettle-tree, Sugar-berry, 
False Ehn, etc., etc.— Very similar to the last, and by some au- 
thors considered a distinct species, and by others only a north- 
em variety. Wood soft, but difficult to split. A small tree in 
Vermont, and sparingly westward to Nebraska and southward, 
also along the Atlantic Coast in New Jersey, Long Island and 
southward to Florida, A rather pretty tree, seldom infested by 
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insects, and the sweet fruit attracts birds in autumn. Leaves 
hang on late, but all drop at once when cut by frost. 

C«ltis Tala, Gillies— var. pallida, Planch.— A Mexican species, 
found in a few localities within the United States, Southern 
Florida (Garber), in the lower Rio Grande, and westward 
through Southern New Mexico (Botany, Mexican Boundary Sur- 
vey.) A tree sometimes twenty feet high, Cdtis reticulata of 
Torrey, may prove to be a distinct species, but the genus is a 
difficult one, and the species not readily defined, as thej are 
quite variable ; and there are many varieties. There are also 
two or more species and several varieties found in China and 
Japan. 

OERCis, Linn. — Red- Bud, Judas-Tree. 

A genus of four species, one in Europe, one in Asia, one in 
the Atlantic States, and one in California, and eastward. Small 
trees, with smooth, heart-shaped leaves, and pea-shaped flow- 
ers, appearing early in spring, before the leaves. Seeds in 
small, pea-shaped pods. 

Cereis Canadensis.— Red-Bud.— Leaves broadly heart-shaped, 
dark green, smooth, and glossy. Flowers reddish-purple, in 
sessile clusters, nearly covering the smaller branches in spring, 
before the leaves appear. A very handsome little tree, with 
smooth bark. In favorable situations it grows to twenty or 
thirty feet high. Wood hard and compact, resembling that of 
the apple tree, in New York, southward to Florida, and west- 
ward to Wyoming, in rich soils. 

C. oeeidentalis. — ^Western, or California Red-Bud. — Leaves 
smaller than those of the Eastern species, and only about two 
inches broad ; round heart-shape. Flowers rose color, and seed 
pods about two inches long, sharp-pointed at both ends. Cali- 
fornia, Mexico, and eastward to Texas. 

C. siliqnastnim. — European Judas-Tree. — Leaves somewhat 
kidney-shaped. Flowers larger than in our native species, but 
seldom produced in such abundance ; a little darker in color. 
There are varieties with white flowers, and one with pale rose- 
colored flowers. A tree growing twenty feet high, a native of 
Southern Europe. Only occasionally hardy in our more North- 
em States, and the flower buds, which in all the species are 
formed in the autunm, are frequently killed by the severe cold 
of winter. 
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C. Japonlca. — Japan Judas-Tree. — Leaves largest of all, 
broadly heart-shape, dark rich green, smooth. Flowers larger 
than those of our indigenous species, and produced in great 
abundance, even from spurs on the old stems and branches. A 
low, much-branched shrub, six to ten feet high. Seed occa- 
sionally ripening in this country, but flower buds often killed in 
severe winters at the North. When this shrub was first intro- 
duced into Europe, or the United States, 1 have been unable to 
ascertain, but it must have found its way to America at a much 
earlier date than is usually given by our nurserymen, for in 
1856, there was a large plant, eight feet high, and with many 
stems in the old Prince nursery, at Flushing, N. Y. This plant 
could not have been less than ten years old at that time, which 
would carry the date of introduction back to 1846, or nearly 
forty years ago. I obtained layered plants from this old stock 
in 1858, and have had it in my garden ever since. Layers of 
the smaller branches root very readily, and usually the first 
season they are put down. All the species may be propagated 
in the same manner, or from seeds, where they can be obtained. 

Cerasns.^Cherry). — See Prunus, 

CHiLOPSis, Don. — Desert Willow. 

A genus represented by only one species in the Uniied States. 
It is closely allied to the Catalpa-tree, and our common Trumpet 
Creeper (Tecoma radicans). A large order in the tropics, but 
has few representatives in the temperate zone. 

Chilopsis saligaa, Don.— Texas Flowering Willow, Desert Willow. 
— ^Leaves long, narrow, or linear-lanceolate, four to six inches 
long, opposite in whorls or irregularly alternate, entire and 
slightly sticky when old. Flowers funnel-form, one to two 
inches long, white and purplish, in short, terminal racemes. 
A small but handsome tree, twenty feet high. In Southern 
Texas, in Mexico, and Southern California. Probably not hardy 
anywhere in our Northern States, but a valuable ornamental 
shrub or tree for the South. P. J. Berckmans, of the Fruit- 
land Nurseries, Augusta, Ga., writes me that it grows freely 
from cuttings, making plants five or six feet high the first 
season. 

CHiONANTHUS. — White Fringe Tree. 

A genus closely related to the common ash (Fraxinus). Only 
one species, and this muchadmired for its long, loose panicles of 
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8QOW-white flowers, resembling cut paper; Appearing late in 
spring. 

Chionantlms Tlrgbiiea. — ^White Fringe. — ^Leaves entire, oval or 
obovate, three to five inches long, the lower surface sometimes 
rather downy. The long, slender petals of the flower an inch 
long. Fruit, a single-seeded drupe, purple, with bloom. There 
is a variety of the White Fringe Tree, formerly known in nur- ^ 
series as C, var. angustifolia. Leaves long and narrow, and 
flowers usually larger and more abundant. Of late years this 
variety appears to be scarce in nurseries, and is seldom mentioned 
in catalogues. I do not now call to mind but one specimen of 
this variety, and this is or was a few years ago growing in the 
groiuids of Mr. Charles Downing, Newburgh, N. Y. There may 
be others scattered about the country, and it is well worthy of 
preservation. The White Fringe is a large shrub, growing 
twenty to thirty feet high in the South. It may be budded or 
grafted upon the ash, and when worked on such stocks, grow 
faster and make better shaped trees than when growing on 
their own roots. Native of Southern Ohio, Pennsylvania, and 
thence southward to the Gulf of Mexico. 

CHRYSOPHYLLUM, Linn. — Star Apple, 

Handsome trees of tropical regions, usually with leaves bright 
green above, and of a bright golden or coffee-color beneath. 
Fruit fleshy, and of most species edible. Two specie^ are found 
within the United States, on the southern border, viz. : C. mi~ 
crqphyllum, DC, in Southern Florida, where it has probably 
been introduced from the West Indies, C. OUviforme, Lam., in 
same localities, fruit black when ripe, scarcely edible. Both 
smaU trees of no value outside of the tropical climates. 

CLADRASTis, Raf. — Tellow Wood. 

Trees with white, pearshaped flowers in long drooping 
racemes, succeeded by small, flat pods, containing a number of 
small, brown seeds. Only one indigenous species. 

Cladrastis tinetoria, (Virgilia lutea of Michaux). — Leaflets seven 
to eleven, oval or ovate, three to four inches long. Flowers 
white, fragrant, an inch long, in large, drooping panicles, late 
in spring. Bark smooth, of a grayish-color. One of our clean- 
est and most beautiful forest trees, usually with an open, rather 
wide spreading head. Wood light yellow, very firm and hard, 
makes excellent fuel, and is desirable for all kinds of mechani- 
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cal pui poses, where a fine, hard wood is required. The roots 
are ahnost as tough and strong as a hempen rope, and it 
requires a sharp spade to cut them in transplanting, I am 
reminded of this characteristic of the roots, from the fact that 
about twenty-five years ago I sent to Kentucky, where this 
tree is most abundant, and secured two pounds of the seed, 
from which I raised several thousand trees. After transplant- 
ing them once or twice, and they had reached a higbt of 
three or four feet, I offered them free to my neighbors, any one 
who would accept and take up few or many ; but as very 
few persons were acquainted with the trees, I only succeeded in 
distributing a small number, and the remainder were dug up 
and burned. One of this lot is now growing on my lawn, and it 
is a noble specimen, and not excelled by any tree in my grounds. 
When planted in a forest, it will grow tall and straight. It 
deserves to be far better known and more extensively cultivated 
than it has been. Native of Kentucky and Tennessee, but not 
abundant. 

€• aHirensis, Bentham and Hooker. — This is an Oriental spe- 
cies, which has been introduced into this country, and is a free 
grower and quite hardy. 

CLiFTONiA, Banks. — Buckwheat Tree. 

A small tree or shrub, the Mylocarpum, of Willdenow. Only 
one species, the 

CUftonia 1igiistriDa.-Buckwheat Tree. — Leaves evergreen,oblong, 
smooth, and somewhat glaucous. Flowers white, fragrant, in 
racemes two to four inches long, appearing in March and April. 
A tree sometimes twenty feet high, along the borders of 
streams in Georgia, Alabama, and Florida. Propagated from 
seed, layers, or green cuttings, in a propagating house. 

CLUSiA. — Balsam Tree. 

A genus of tropical trees or shrubs with resinous yellow 
juice and rough evergreen opposite leaves. Fruit of -some of 
the species edible, only one native of the United States. 

Clasia flava, Linn. — Balsam Tree. — ^Leaves with short stalks 
obovate, finely veined. Flowers polygamous, single, or in threes, 
on short axillary or terminal peduncles, yellow. Fruit pear- 
shaped, containing about a dozen seeds, imbedded in a soft 
pulp. A small tree about thirty feet high in Southern Florida, 
and the West Indies. 
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coccoLOBA, Jacq. — Pigeon Berry. 

The species of this genus are principally large evergreen 
trees, a few only large shrubs, mainly native of the West 
Indies, but a few extending into South America. All have 
greenish flowers in axillary and terminal racemes. Over 
twenty species are described in botanical works, two are found 
in Southern Florida. 

Coccoloba Floridana, Meisner. — ^Pigeon Plum. — ^Leaves smooth, 
elliptical, obtuse at each end'; two to three inches long. Flowers 
in slender racemes, either terminal or on short lateral branches. 
Fruit a rather pleasant flavored berry. A tree about forty feet 
high, with hard, firm wood. In rocky situations in the West 
Indies, and at Key West in Florida. 

C. unifera, Jacq. — Seanside Grape. — Leaves "smooth, with 
short stem ; roundish heart-shaped. Flowers in terminal erect 
racemes, sometimes a foot long. Bark on branches smooth, 
but on the stems becomes rough and furrowed. Fruit in 
long clusters, the size of large cherries, but pear-shaped, pur- 
ple when ripe, with thin pulp of a sub-acid taste. Often referred 
to by travellers and residents of Florida as an excellent dessert 
fruit. A large tree, forty to sixty feet high, and stem two or 
more feet in diameter. Wood heavy and hard, violet-colored, 
highly valued for cabinet work. An astringent extract of the 
wood known under the name of Kino, is sometimes used as a 
medicine. Southern Florida and the West Indies. In the 
Bahamas it is called the Mangrove Grape Tree. 

CONDALTA, Cavan. — Bluewood, Logwood. 

A genus of three species, one in South America, and two in 
the United States. Small evergreen shrubs, but one, the Con- 
dalia obovata, sometimes a small tree in Eastern Texas and 
westward to Arizona. Closely allied and resembles the com- 
mon Buckthorn, Rhamnus Caroliniana. Wood heavy, but too 
small to be of much value. 

CONOCARPUS, Linn. 

A small genus of eversreen tropical shrubs, the bark of some 
of the species being employed in tanning. The fruit resembles 
a pine cone in form. We have one native species. 

Conocarpns ereeta) Jacq. — Button Tree. — Leaves smooth, oblong 
or lanceolate-pointed. Flowers on short, spreading pedicels. 
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Fruit in an ovoid imbricated cone. A small tree fiom Tamp^ 
Florida, southward to Brazil, in sandy soils. 

CORDIA, Linn, Plumier. 

Sub-tropical or tropical trees, aad shrubs of the East and 
West Indies, and other warm climates. Highly valued as orna- 
mental trees. The greater portion of the species are American. 
Two of the four found in the United States reach a hight of 
twenty or more feet. 

Cordia Borisslerl, A. DC. Leaves oval, or oblong-ovate, soft, 
woolly, but becoming smooth or rugose when old. Flowers 
white, with yellow center ; five-lobed, and rather downy on 
outside. Two to four one-celled hard seeds, enclosed in a 
small, pulpy fruit. ' A small tree, twenty feet high, along the 
southern border of Texas and New Mexico, and westward. 

C. Sel>estena, Linn. — Rough-leaved Cordia. — Leaves large, 
four to eight inches long, ovate-oblong, rough to the touch. 
Flowers are deep yellow-orange, in large, terminal corymbose 
racemes. Fruit is a round, or pear-shaped drupe, containing a 
deeply furrowed nut. A handsome, ornamental tree in South 
Florida, and the West Indies. The botanist, Catesby, states 
that the wood of this species is of a dark brown, approaching to 
black ; very heavy, and containing a gum, in smell and appear- 
ance resembling that of Aloes. In the Bahama Islands is called 
Lignum Aloes (Nuttall's North American Sylva, Vol. II. p. 146.) 

coRi^us, Tour. — Dogwood, 

A large genus, principally shrubs and small trees, a few per- 
ennial herbs, mostly of the northern hemisphere ; one in South 
America* Fifteen of the twenty-five species, known to botan- 
ists, are indigenous to the United States, but only two reach 
the hight of twenty feet or more. Flowers x>erfect, small, in 
compact clusters or heads, usually quite inconspicuous, but in 
some species they are enclosed at first in a corolla-like involucre, 
which, upon expanding, is very showy. This flower-like envelop 
is usually referred to as the flower of the common Dogwood of 
this country. 

Cornos ilorida, Linn. — ^Flowering Dogwood. — ^Leaves ovate, 
pointed, smooth on both sides. Flowers small, greenish-white, 
enclosed in a large four-leaved, white involucre, sometimes 
tinged with red. Fruit an oval, bright red drupe, with an 
agreeable tasted pulp, much sought by several species of birds. 
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The flowers appear in spring;, before the leaves, making this 
tree one of the most strikingly beautiful to be found in our 
forests. If it was not so common, it would be more highly 
prized and more extensively planted as an ornamental tree than 
any tree ever introduced from abroad. Wood very hard and 
close-grained, and on this account often caUed American box- 
wood ; valuable for the handles of small mechanical imple- 
ments. A tree sometimes forty feet high, with broad, roundish 
head, and a stem nearly or quite one foot in diameter. Common 
on high, dry ground, from Canada to Florida, and westward to 
Texas. A handsome weeping variety of this species which has 
been named C. florida pendvla, was found near Warren, Balti- 
more County, Md., by Dr. W. S. Thompson, who sold it to 
Thos. Meehan, of the Uermantown Nurseries, who, after propa- 
gating it for a few years, sold the entire stock to a gentleman 
in Rochester, N. Y., from whom it passed into the hands of 
Pratt Brothers, of the same city. This is a beautiful weeping 
tree, with flowers of the same size and color as the species. 

C. Nnttalli, Audubon. — Nuttall's Dogwood. — ^Leaves more or 
less pubescent obovate, three to five inches long, pointed at 
both ends ; involucre of from four to six oblong bracts, some- 
times three inches long, yellowish or pure white, often tinged 
with red. Flowers numerous in large heads. Fruit a little lar- 
ger than in the last, of a bright ciimson color. This species 
resembles the eastern dogwood very closely, and may be only 
a western variety. A small tree in some localities, in others 
fifty to seventy feet high. Wood same as that of C. florida. On 
the Pacific Coast, from Monterey, Cal., northward to the Fra- 
ser River. Four other species are found in the Rocky 
Mountains and on the Pacific Slope, viz. : C sessiliSy Torr. C, 
Califomica, Meyer. C, pubescens, Nutt. C, glahrata, Benth., and 
C, Torreyi, Watson, all shrubs, from five to fifteen feet high. Of 
the Eastern species of the Comus, there are about a half dozen 
different species, all low shrubs, except one, and this is a small 
herbaceous plant. Of European species, none grow large 
enough to be classed as trees, and only one or two are cultivated 
for ornament or other uses. The Cornelian Cherry, Comuama^ 
cula, is a large shrub, bearing yellow flowers in spring, succeeded 
by handsome oblong fruit. Of a bright red color, edible, and 
sometimes used as a substitute for olives. 

The Turks value the fruit highly for flavoring sherbet, and 
it is considered useful in dysentery. There is a variety with 
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blight yellow fruit, of the same size and flavor as the red. 
Both grow and fruit freely in our Northern States. Another 
variety has variegated leaves. The above and many other 
varieties and species are cultivated in nurseries, descriptions of 
which can be found in nurserymen^s catalogues. 

CRAT^GUS. — Hawthorn. 

A genus of small trees or shrubs, about a dozen species indi- 
genous to the United States, all bearing small, white flowers in 
spring and early summer. Wood hard, resembling that of the 
common apple tree, but seldom large enough to be serviceable, 
except for handles for small tools and similar purposes. The 
early settlers in. our Eastern States thought they had found in 
our native hawthorns a plant equal, or superior to the English 
hawthorn for hedges, and while they are in every respect 
equal if not superior to the exotic species for such purposes, 
they have so many insect enemies in this country, that hedges 
made of them are Uable to be destroyed before or soon after 
reaching a useful size. The common apple tree borers attack 
the hawthorns, and when set in close hedges the destruction of 
these insects, hidden as they are, in the stems and branches, is 
impracticable, if not entirely impossible. For this reason, and 
this only, the hawthorns are not to be recommended for hedges, 
especially in our Northern States, where several different species 
of what are commonly termed apple-tree borers abound. The 
hawthorns are mostly thorny, with simple or lobed leaves. A 
few of the species are evergreens. Seeds of the hawthorns are 
very hard, and do not usually germinate until the second sea- 
son after planting. The best way to manage these seeds is to 
mix them in sand or soil, after the pulp is removed, and then 
bury them on the north side of some building, or in a shady 
place, and leave them undisturbed until the opening of the 
second year after gathering, then take out and sow in drills. 
The seed should not be allowed to get very dry before being put 
into the sand. 

Crataegus sestlTalls, Torr. and Gray. —Summer Hawthorn. —Leaves 
spatulate or wedge-obovate, somewhat rough, crenate above 
the middle. Flowers solitary, or only three to five in a cluster. 
Fruit large, round, red, of a mild acid flavor. Ripe in summer. 
A small tree, but sometimes more than thirty feet high. From 
Virginia southward in the pine-barrens, and along the margin 
of streams and ponds. 
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C. apilfolia^ Michx. — ^Parsley-leaved Thorn. — ^Leaves and young 
branches white, pubescent or downy, when young ; leaves 
small, divided into five to seven lobes, sharply toothed. Fruit 
round, red when ripe, and edible. A small tree in moist soils, 
from Virginia southward. 

C. arboreseens, Elliott.— Tall Hawthorn.— Leaves smooth, thin, 
oval or elliptical, sharp at both ends, and finely serrate. Flow- 
ers abundant in large clusters. Fruit ovoid, red. Branches 
with a few large stout thorns. SmaU tree, sometimes thirty feet 
high. Georgia, Florida, and west to Texas. 

C. berberifoUa, Torr. and Gray. — ^Barberry-leaved Hawthorn. — 
A doubtful species, about which little is known, although 
mentioned in several botanical works. Said to be found in 
Louisiana, and grows thirty feet high. 

Ct eoeeinea, L. — Scarlet-fruited Thorn. — ^Leaves bright green, 
smooth, thin, roundish-ovate, deeply cut or lobed, on slender 
petioles. Flowers large, in large clusters. Fruit small, round, 
or pear-shaped, bright red, scarcely eatable. A variable species 
of which several varieties are mentioned in botanical works. A 
small tree, seldom over twenty feet high. Common in Canada 
and nearly all of our Northern States, and southward to Florida. 

C. cordata^ Ait. — Washington Thorn. — ^Leaves large, thin, 
bright green, broadly heart-shaped, sometimes almost triangu- 
lar, often three to five-cleft or lobed. Thorns numerous, but 
slender. Fruit small, round, not larger than a good-sized pea, 
red. A small tree, formerly highly recommended for hedges. 
Virginia, Kentucky, and southward. 

C. Crns-galli, L. — Cock-spur Thorn. — ^Leaves smooth, thick, 
oblong-ovate, finely serrate above the middle, narrowed at the 
base into a slender petiole. Flowers large and numerous. 
Fruit large, bright red. Thorns numerous, and very long and 
sharp. There are many natural or wild varieties. A tree fifteen 
to twenty-five feet high, in both Northern and Southern States, 
and westward beyond the Mississippi. 

C. DonglassU, Lindley. — Douglass Thorn. — ^Leaves broadly- 
ovate, usually somewhat lobed or cut above, and rather finely 
serrate, one to three inches long, with short stem. Flowers 
large and numerous. Fruit a half inch in diameter, dark puri 
pie, sweet and edible. A small tree in California, and north- 
ward to Puget Sound, along streams. 

€f iaya. Ait. — ^Yellow or Summer Hawthorn. — ^Leaves thick, 
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wedge-obovate serrate, aad slightly lobed above the middle) 
tapering into a short petiole, flowers in small clusters or soli- 
tary. Fruit quite large, round, or pearnshaped, yellow or green- 
ish yellow, sometimes tinged or spotted with red, and pleasant 
flavored. A tree twenty feet high, from Virginia, south and 
west, 

C. riTvUrls, Nutt. — ^River Hawthorn. — Leaves ovate, or oblong- 
ovate, contracted at the base into a short, slender petiole, irregu- 
lar serrate, but rarely divided or lobed. Flowers small, few in 
a cluster. Fruit small, black, and of insipid taste. A small 
tree, seldom twenty feet high. California and northward, and 
east to Montana. 

€• spathvlata, Michx. — Spatula-leaved Thorn. — Leaves small, 
spatulate or broadest above, narrowing at the base, those on the 
young, downy branches, somewhat cut or lobed. Flowers in 
large clusters. Fruit very small, red. A small tree, scarcely 
twenty feet high. Virginia and southward. 

Ct svMllosa, Schrader. — Soft-leaved Thorn. — Leaves round- 
ish, soft, downy, not tapering, but often heart-shaped and 
double-toothed. Flowers large and abundant. Fruit about a 
half inch in diameter, dull red and of an insipid flavor. West- 
em States and South. A small tree. 

€• tonentosa, L. — ^Black or Pear Hawthorn. — Leaves soft, 
downy when young, becoming smooth with age, three to five 
inches long, oval or obovate, and but slightly lobed. Flowers 
large, often an inch broad. Fruit very large, nearly or quite 
an inch long, red or orange yellow, very variable in flavor, 
sometimes sweet, and that of other trees sprightly sub-acid. I 
have eaten varieties of this fruit in Western New York, also in 
Wisconsin, and other localities in the West that were really 
delicious. There are many and widely variable natural varie- 
ties. A shrub or tree of thirty feet high. Vermont, westward 
to Wisconsin and Iowa, and southward to Georgia. 

C. parTifolia, Ait, — Small-leaved Thorn. — ^Leaves only about 
an inch long, obovate-serrate, with very short stalk ; spines 
numerous, long and slender. Flowers mostly solitary Fruit 
large, round or pear-shaped, greenish-yellow. A small shrub 
four to six feet high, in pine-barrens from New York south- 
ward. 

There are many exotic species, all with one exception arc 
natives of Northern Asia, Europe, and North America. The 
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English Hawthorn (C oxycantha), was introduced and planted 
here quite extensively by the English colonists, and many at- 
tempts were made to establish hedges of this thorn, but it was 
soon discovered that when close pruned, as in Great Britian, 
the leaves and young twigs were scorched by the hot sun in 
summer, and hedges of this kind were pronounced a failure. 
Still every few years there would be a revival of the interest in 
the English Hawthorn for hedges, and others would try it, and 
for a few years the plants would appear to be doing well, but 
close pruning, drouths, and insects usually combined as 
enemies of such hedges, but even at this time the renmants of 
those old hedges are to be seen in our Eastern States. But 
there is no difficulty in raising good specimen plants of this 
species, when planted singly and in a moderately moist and 
rich soiL There are a large number of ornamental varieties de- 
scribed in nurserymen's catalogues, and cultivated in gardens. 
There are varieties with single white, pink, and crimson 
flowers. Also those with double flowers of the same colors, 
aU really beautiful little trees, well worthy of a place in every 
garden where there is room to plant them. The varieties are 
propagated by budding and grafting upon stocks of the com- 
mon European or native species. 

The Evergreen Thorn (C. Pyracantha)^ of Southern Europe, 
has become naturalized and run wild in some of the Middle 
and Southern States, and in the latter is considered a most ex- 
cellent hedge plant, as it is a compact growing, very spiny 
shrub, with shining, evergreen leaves. White flowers in spring, 
succeeded by clusters of small orange colored berries. There 
is also a variety with white berries. The evergreen thorns are 
hardy in our Northern States, but the leaves turn brown 3r 
are entirely destroyed in winter, for this reason they are not 
popular in cool climates. 

CYRILLA, Linn. 

A genus of two species of small evergreen trees, with op- 
posite leaves, and white, five-petaled flowers, in terminal or 
lateral racemes. Only one species found in the United States. 

Cyrilla raeemiflora, Walt. — ^Leaves oblong, three or four inches 
long, on very short petioles. Flowers numerous, in long, 
straight racemes. Fruit a round one or two-seeded drupe, 
tipped with a conspicuous, thick or slender point. A small 
tree, sometimes thirty feet high, along the shady banks of 
streams and ponds, from North Carolina to Florida. 
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DiosPYROS. — Persimmon. 

A large genus of handsome trees of the Ebony Family. 
Flowers polygamous or dioecious, the fertile ones solitary, and 
the sterile smaller and in clusters. Bepresented in the United 
States by two species. 

DIospyros Vlrginiana) Linn. — Persimmon. — ^Leaves ovate-ob- 
long, smooth, dark-green, with very short peduncles. Flowers 
pale yellow or greenish, four-cleft. Fruit lai*ge, plum-like, con- 
taining four to eight seeds. The fruit is quite variable in size, 
shape, and quality. The most common form is round, but oc- 
casional varieties may be foimd with oblong or oval fruit. 
The taste of all is intensely acerb or astringent while green, but 
becoming eatable, and in some instances of excellent flavor, 
when ripe. In the Northern States, the persimmon seldom 
ripens until touched with frost, still there are varieties which 
ripen earlier, and are fully mature a month before the arrival 
of frosts. The persimmon is a fruit well worthy of the atten- 
tion of our pomologists, and could, no doubt, be greatly im- 
proved by cultivation, and new varieties produced equal to 
that of any species of the same genus found in other parts of 
the world. An occasional variety is found with almost seed- 
less fruit, or at most containing only one or two seeds. Im- 
proved varieties may be readily multiplied by budding or 
grafting upon seedlings of the wild trees. A handsome, orna- 
mental tree with clean, bright foliage, and very heavy, close- 
grained, dark-brown wood. In rich soils, this tree sometimes 
reaches a hight of sixty to seventy feet. In Southern CJonnec- 
ticut. Northern New Jersey, and southward to Florida. Also 
abundant in Ohio, Michigan, Illinois, and Iowa, and south- 
ward. 

Dt TexanR) Scheele. — ^Mexican Persimmon. — Leaves cuneate- 
oblong, round at the apex, and only an inch or two long and 
somewhat downy. Flowers silky, tomentose on the outside. 
Fruit downy when young, round, black when piatured, contain- 
ing three to eight triangular seeds. Fruit of excellent quality, said 
to ripen in August. A small tree twenty to thirty feet high, 
with white, but heavy wood. Southern and Western Texas, 
and in Mexico. The species are pretty widely distributed over 
the world, in Europe, Asia, New HoUand, the East and West 
Indies, and several of the larger Islands furnish one or more. 
The Date-Plum of Europe {D, Lotus\ has furnished material 
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for many of our ancient romances, and quite reccDtly we have 
discovered that the Japanese have, and cultivate many varieties 
of the Diospyros Kaki, some of them have remarkably large 
and fine fruit. These Japan varieties are being quite success- 
fully cultivated in California, and by a few persons in all our 
Southern States, but they have not proved quite hardy north 
of Washington. Specimens of the Japanese persimmons, 
planted in the neighborhood of New York City, have in some 
instances escaped being killed by cold, but they are by no 
means hardy in our Northern States. The introduction of their 
fruit will no doubt awaken an interest in this veiy deserving 
genus, and may result in the improvement of our native varie- 
ties. 

DIPHOLIS, A. DC. 

A genus of tropical or sub-tropical trees, closely allied to the 
Burrelias refeiTed to on a preceding page. One only extend- 
ing as far North as Southern Florida. 

DiphoUs salieifolla) A. DC. — Willow-leaved Dipholis. — Leaves 
evergreen, oblong-lanceolate, pointed, smooth, tapering below 
into a petiole. Flowers small, oval, one-seeded berry, the size 
of a pea, the pulp being very dry, and almost destitute of juice. 
A large tree fifty to sixty feet Mgh on the Florida Keys. 

DRYPETES, Vahl. 

Tropical evergreen trees or shrubs, with entire smooth, 
petioled leaves, and minute dioecious flowers without petals. 
Fruit a one or two-seeded drupe. 

Drypetes crofca, Poit. — ^Leaves three to four inches long, 
oblong, pointed at both ends, and of a leathery toxture. 
Flowers small, greenish-white, many in a cluster. Fruit some- 
what four-angled, and velvety, containing one seed. Usually 
considered only a shrub, but some authorities report it a large 
tree in Southern Flordia and in the West Indies. Another but 
smaller species the D, glauca is credited to the same region by 
Dr. Chapman in his Flora of the Southern States, on the 
authority of Dr. Blodgett. But this may be only a variety of 
the last. 

EHRETIA, Linn. 

A genus of tropical evergreen trees or shrubs, of about a 
dozen species in the East and West Indies, and New Holland. 
These have small, white flowers and edible fruit. We have 
one species, 
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Ehretla eniptlca. DC. — Leaves Bmooth, oval or oblong, some- 
times serrate. Young branchlets and flowers hairy or down}-. 
Flowers white and fragrant. Fruit about the size of peas, 
round and yellow when ripe, containing one seed, furrowed on 
the back. A small tree twenty to thirty feet high in South 
Florida, and westward in the swamps of Southern Texas and 
Mexico. For E, radvla, Poir., see Bourreria Havanenais. 

EUGEXIA, Micheli. — Allspice. 

A large genus of evergreen, tropical or sub-tropical shrubs or 
small trees belonging to the Myrtle Family. The greater part 
are indigenous to the Caribbean Islands. Flowers small, and 
the fruit a globose berry, crowned with a persistent calyx. 
Seeds one or two, roundish and large. Four of the species are 
found on our southernmost border. 

Engenia bixifolla, Willd.— Box-leaved Allspice.-Leaves smooth, 
rather thick, obovate-oblong, about an inch and a half long. 
Flowers minute, with reddish petals. Berry black, about 
three-eighths of an inch in diameter, containing one to three 
seeds. Wood hard and close-grained. A tree about twenty 
feet high, growing in sterile places, near the sea, at Key West, 
and on several of the islands in the West Indies. 

E. diehotoma, DC. — Small-leaved Eugenia. — Leaves oblong- 
obovate, roughened with appressed hairs, becoming smooth. 
Flowers long, peduncles reddish, berry about the size of a pea, 
one-seeded. Branches covered with a smooth, grayish bark. 
Wood hard. A small tree in Southern Florida and the West 
Indies. Cultivated in conservatories at the North on account 
of its fragrance. 

E. proeera, Poir. — Tall Eugenia. — Leaves smooth, ovate-taper- 
ing, but with a rather blunt point. Flowers solitary, or only 
two to four together, same color as the last. Berry small, 
round, not larger than a grain of black pepper ; one-seeded. 
Wood white, close-grained. The bark on the twigs and smaller 
branches, silvery white. A small tree, twenty to thirty feet 
high at Key West and in the West Indies. 

FAGUS, Tour. — Beech, 

Mostly large, handsome timber trees, those of the nortb^m 
hemisphere deciduous, but there are two evergreen species in 
South America, and one in New Zealand. Sterile flowers in 
small heads, on drooping peduncles, the fertile ones in pairs on 
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the Bummit of a scaly-bracted peduncle. The fruit, a pair of 
triangular-shaped nuts, enclosed in a prickly involucre. 

Fagus ferrnginea, Ait. — ^American Beech. — ^Leaves oblong- 
ovate, silky on both sides when young, becoming smooth with 
age, except on the veins ; edges serrate or distinctly toothed. 
Nuts well known for their rich and delicate flavor. The beech 
is one of our most noble and valuable forest trees, and of a 
graceful habit. The leaves remain green until quite late in the 
season, seldom changing color until cut by frost, when unfor- 
tunately they do not drop at once, but remain attached to the 
branches for weeks or months, a few dropping at a time, all 
through the winter. This habit of retaining the dead and dry 
leaves in winter is an objection to the beech as a lawn tree, 
because there is a constant littering of the grounds until the new 
foliage pushes in spring. Bark on the stem and branches 
smooth, and of a grayish-white color, in fact, the beech may 
be termed one of the cleanest-looking trees of our forest, and it 
is seldom attacked by iusects. Wood very hard and firm, sus- 
ceptible of a very fine polish, and is next to the hickory in 
value for fuel. In some soils, the wood is white even in quite 
large trees, but in others it is of a rich brown or reddish, and I 
have seen trees in our northern woods that were over two feet 
in diameter that did not have more than two inches of white 
wood on the outside, all the rest being of a brown color. Wood 
extensively employed for making plane stocks, handles for 
tools, cabinet work, hewn timber, and other purposes. The 
roots of the beech do not usually go deeply in the ground, but 
keep close to the surface, especially in moist, stony soils, which 
it frequents. It is an excellent tree for planting in rocky, 
exposed situations, as its slender, tough branches withstand 
high winds and cold storms. The nuts may be treated the same 
as recommended for the chestnut, but almost any quantities of 
the natural seedlings can be procured in our northern woods, and 
they can be readily transplanted without much loss. A com- 
mon tree in Nova Scotia, Canada, and all of our Northern 
States and southward, along the mountains and valleys in rich 
soils to Florida. 

The European Beech {F, sylvatica) is very similar to the 
American, but distinguished by shorter and broader leaves, 
with somewhat wavy margins. Of this species there are many 
varieties in cultivation, and among the best known are the fol- 
lowing, all of which are large trees : Purple-leaved {F, var. jyuT' 

7 
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purea), found in a forest in Germany. Crested-leaved (F. var. 
creatata). Copper-leaved {F, var. cuprea). Silver-leaved {F, var. 
fol argentea). Golden-leaved {F, var. fol aurea). Cut-leaved 
(F. var. indaa), Fem-leaved (F, var. heterophylla). Oak-leaved 
{F. var. quercifolid). Weeping Beech {F. var. pendula). These 
are aU hardy in our Northern States, and are propagated by 
grafting on stocks of the common American or European beech. 

The F, antarctica is a deciduous species, native of the region 
about the Straits of Magellan and Patagonia, S. A., where it 
grows to a large tree sixty or more feet in hight. Leaves small, 
and fruit not much larger than buckwheat. F, betiUoides is 
indigenous to the same region, but has smaller and evergreen 
leaves. A small tree, twenty to thirty feet high. I do not 
know that any attempts have been made to introduce these spe- 
cies, but it is likely that they would succeed in the United 
States. 

Fagua obliqua is another evergreen sx)ecies, native of the 
Andes, S. A., and F, Cunninghami is a large evergreen tree in 
New Zealand. 

Ficus, Tour. — Fig. 

This is an extensive genus of evergreen trees and shrubs of the 
easiest cultivation, all native of tropical or subtropical countries, 
extending entirely around the world. The IHeus elastica is the 
well-known India rubber tree, and the celebrated Banyan Tree, 
of India, is the Ficus Ivdica, the juice of which is used by the 
Hindoos to cure the toothache, and the bark is considered an 
excellent tonic. Ficus carica furnishes the well-known figs of 
commerce. There is nearly or quite one hundred species, of 
which three are natives of the United States. 

Ficns anrca) Nutt. — Small-fruited Fig. — Leaves smooth, oblong, 
entire, narrowed, but rather blunt at both ends. The figs are 
about the size of peas, produced in pairs, close to the stem, and 
of an orange-yellow color when ripe. According to Dr. Blodgett, 
the discoverer of this species, it is parasitical on other trees, but 
by destroying its supporters it at length reaches the ground, 
and then takes root in the earth, ani becomes a large tree. 
Key West, Florida. 

F. breyifolia, Nutt. — Short-leaved Fig. — ^Leaves about two 
inches long, by one and a half broad. Figs about the size of 
small cherries, on the ends of the twigs, light purple or red 
when ripe. A small and rare tree, at Key West, Florid? 
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F. pednncniata. — Cherry Fig. — Leaves ovate or oval, rather 
thick, of a leathery appearance on upper surface, somewhat 
heart-shaped at base, stalk slender. Fruit nearly round, about 
the size of small cherries, greenish-yellow or purplish when 
ripe. A lofty tree of fifty feet high, sending down aerial roots, 
like the famous Banyan tree. Southern Florida and the West 
Indies. 

FRAXiNUS, Tour. — The Ash. 

A very extensive genus, and most of the species are large 
trees, well adapted for planting in forests. The leaves are odd- 
pinnate, and from five to nine leaflets. Flowers dioecious or 
mostly so, very small, not at all showy, except on a few spe- 
cies, and those native of our Eastern States, are entirely desti- 
tute of petals. Fruit winged, sometimes only above, in others 
all around, and in a few the seed is three-winged and three- 
celled. Trees usually well furnished with small, fibrous roots, 
and not difficult to transplant and make grow. Quite free from 
the habit of producing suckers, when the roots are broken or 
otherwise injured. 

F. AMERICANA. — White Ash. 

Leaflets ovate-oblong, or lanceolate*oblong, pointed, edges 
nearly or quite entire, smooth on the upper surface, and downy 
beneath. Fruit rather short, somewhat wedged-shape, rounded 
at lower end, winged above. A very large, handsome tree, with 
gray furrowed bark on the main stem, and that on the young 
branchlets of a greenish-gray color, smooth, buds rusty-colored 
in winter. This species deserves special attention on account of 
the great value of its timber, it being one of the toughest and 
hardest of the whole genus. The wood of what is termed second 
growth trees, or those springing up after the original forests 
have been removed, or from seed, scattered in open fields, is 
usually superior in toughness to the first growth or large trees. 
The superiority of many of our farm implements is due in a 
great measure to the tough, but light ash timber, which enters 
into their construction. It is not only used for agricultural 
implements, but for carriages, oars, cabinet work, floors in 
dwellings, in fact, white ash is well adapted to all purposes 
where a light colored, tough, and hard wood is wanted. A tree 
of rapid growth, and reaching a hight of seventy to eighty feet, 
and thrives in a great variety of soils, but succeed best in a 
rich, moist one. Common in all our Eastern States, Canada, 
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and westward to Nebraska, and southward to the Gulf, but it is 
becoming scarce in many localities, where a few years ago it 
w^as quite abundant. We have no native tree more worthy of 
extended cultivation than the White Ash, or one the wood of 
which is likely to be in greater demand a few years hence. 

F, A, var. microcarpa, is a kind of a sport, found in Alabama, 
with very small fruit, but seedless or without any germ or meat, 
as usually termed. 

F. A. var. Texensis, is a small tree with about five leaflets, 
with fruit scarcely an inch long. Has been described under 
various names by different botanists. A low growing tree, on 
rocky hOls, from Austin, Texas, to the Rio Grande. Gray, in 
Flora of North America. 

F. anomala, Torr. — Leaves mostly simple, sometimes two or 
three foliate ; oval or heart-shaped, thin ; the young shoots soft, 
pubescent. Flowers in short panicles. Fruit oblong, wings 
extending to the base. A small tree in Southern Utah, some- 
times twenty feet high or over in the canyons. 

F. cuspidata) Torr. — ^Leaves five to seven, lanceolate, and 
gradually tapering to a sharp point. Flowers with a four- 
pointed corolla, a half inch long. Fruit small, about a half 
inch long. A small shrub, six to eight feet high in South- 
western Texas and New Mexico. 

F. dipetela, Hook, and Am. — Two-petaled Ash. — Leaflets five 
to nine, oval or oblong, serrate, and only an inch or two long. 
Flowers with two petals, in panicles clustered on short, lateral 
spurs. Fruit about an inch long, broad at the top, with sharp 
edges below. This is the Omus dipetela of Nuttall. A small 
tree in Western California, and of which there are two or three 
natural varieties. 

F. Greggii, Gray.— Is a small shrub, closely allied to the hst, 
and found in limestone soils in Southwest Texas and in New 
Mexico. 

F. Oregona, Nutt. — Oregon Ash. — Leaflets five to seven, 
lanceolate-oblong to oval, entire, or nearly so, two to four 
inches long. Fruit about an inch long, somewhat club-shaped, 
widening upward into a long, broad wing. A large tree, with 
wood resembling the White Ash of the East. Along streams 
in Washington Territory, and southward near the coast to San 
Francisco. 

r. pfstaeiiefoUa, Torr.— Leaflets five to nine, i)etioles short, 



POEEST TREES. 149 

from lanceolate to oval, entire, or slightly serrate. Fruit small 
and crowded, somewhat club-shaped. A small tree, but rather 
stocky ; twenty to thirty feet high, with stems a foot or more 
in diameter. Southwest Texas, Arizona, and Mexico. A rigid 
form of this (var. coriacea), with thick leathery leaves, fre- 
quents the arid districts of Arizona. 

F. platyearpa, Michx. — ^Water Ash. — ^Leaflets five to seven, 
ovate-oblong, pointed, and sharply serrate or entire. Fruit ellip- 
tical, broad above, two inches long, contracted below, sometimes 
three-winged. Young branches round, smooth or pubescent. A 
small tree, thirty or forty feet high, from Southern Virginia in 
swamps to Florida, and westward to Louisiana. Said to be also 
found in Cuba. 

F« pnliescens, Lam. — Bed Ash. — Leaflets seven to nine, oblong- 
ovate, gradually pointed, green above, and pale velvety 
beneath. The young branches and leaves are quite velvety at 
first, hence the specific name. Inside of the bark reddish or 
cinnamon-color. A small, but rather slender tree, in swamps, 
and along streams. Canada to Florida, and westward to 
Dakota, but far more common in the Eastern than in the West- 
em States. ^ 

F* sambneifolia* — ^Black Ash. — Leaflets seven to eleven, green 
on both sides, oblong-lanceolate, form a roundish base, grad- 
ually tapering to a point, finely and sharply serrate. Flowers 
entirely naked. The crushed leaves exhale the odor of the com- 
mon Elder (Sambucus). Fruit flat, and winged all around. 
Tree of moderate size, but quite tall, stems slender, a foot in 
diameter in trees sixty to seventy feet high, in rich swamps, 
and along streams. Wood coarse-grained, but exceedingly 
tough, readily separated into thin layers, hence its extensive 
use by the early settlers in our Northern States for seating 
chairs, making baskets, and various other household uses. A 
valuable tree for planting in moist and wet soils. Canada to 
Virginia, and westward to Arkansas. 

F. yiridis, Michx. — Green Ash. — Leaflets five to nine, bright 
green on both sides, sometimes a little whitish on the under 
side ; oblong-ovate, more or less toothed. Fruit flattish, two- 
edged at base, widening into a long, lance linear wing. A 
variable species, closely allied to the Red Ash, but a smaller 
tree, most common in low grounds. West and South, but found 
from Canada to Florida, and westward to Dakota and Arizona. 
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Several ornamental varieties of the American Ash have beei? 
propagated by our nurserymen, and among them the Aucuba- 
leaved, Walnut-leaved, and Cloth-like-leaved are perhaps the 
best 

FOREIGN SPECIES AND VARIETIES. 

The foreign species and varieties of the Ash, are so very 
numerous that my limited space will not admit of mentioning 
only a few of the most distinct and desirable. The common 
European Ash {Fraxinus excelsior), has been cultivated so many 
centuries, and so extensively that it has yielded a very large 
number of interesting varieties, that have been perpetuated by 
the usual methods of budding and grafting F, ex. vax.pendula 
(Weeping Ash) should be grafted high in order to allow of the 
branches descanding a considerable distance before touching 
the ground. F. ex. aurea pendula, similar to the last, but with 
golden yellow bark. F. ex. var. aurea, is of upright growth, 
but with golden bark. F. ex. salicifolia (Willow-leaved Ash). 
Leaves narrow, resembling the Willow, and there is another 
closely allied variety, known as F. scolopendrifolia which has 
long, drooping, grass-like foliage. F. var. monophylla has 
single, entire-leaves, instead of pinnate foilage, which is the 
usual form of the Ash leaf. The Flowering Ash (F. Ornus) of 
Europe is a handsome tree, with large clusters of white 
flowers. Hardy, and should be more frequently planted in the 
gardens and parks of this country. The varieties of Ash are not 
always constant, and often require pruning away of branches 
which revert to the original type. This is especially the case 
with the Weeping, and Variegated-leaved varieties. Some- 
times branches of the Weeping Ash assume an erect habit, and 
if not removed, will seriously interfere with the growth of the 
pendulous ones. In fact, these trees are all more or less in- 
clined to " sport," and as an instance of the sudden and wide 
departure from the normal form, I will call the readers at- 
tention to the Remilly Ash, shown in figure 37, copied from 
"The Garden," Eng. This handsome Weeping Ash tree is grow- 
ing at RemiUy, not far from Metz, France, and has been 
named by Mr. Carriere, Fraxinus pendula remillyensis. This 
tree is about sixty-five high, with a stem nearly six feet in 
circumference. The leaflets are broad, and very much like 
those of the common Weeping Ash. A few years ago three 
shoots started from the pendulous branches as shown at A,BfCf 
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these growing upright, and the leaver on these are Tery 
narrow, taper-pointed, and of a deeper and more glosey green. 
If such freaks ot nature occur in such large old trees, we may 



FlR. 37.- 

confldently expect equally as curious ones to occur among seed- 
lingB raised under artificial conditions. 
Several species and Tarieties of the Ash have recently been 
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introduced from Japan^ but thfey have not as yet been sufficient- 
ly tested to determine their value, but some of them are known 
to be quite tender in our Northern States. 

GLEDiTSCHTA, L. — Honcy Locust. 

A genus of handsome deciduous trees, with light and airy 
foliage. The flowers small and inconspicuous, but are suc- 
ceeded by one or many-seeded linear, and often twisted pods, 
containing a sweetish pulp, hence the common name. Our in- 
digenous species are, 

Gleditschia triaeantlios, Linn. — Three-thorned Acacia or Honey 
Locust. — ^Leaflets lanceolate-oblong, of a light, bright-green 
color. Thorns mostly compound, flattish at the base, and ta- 
pering with branches toward the end, very hardy and strong, 
and on old trees these thorns are often nearly or quite a foot 
long. Pods ten to twenty inches long, and an inch or more 
wide, usually slightly twisted. Seeds compressed, very hard 
and horn-like. The pods often hang on the trees nearly all 
winter. Seeds do not germinate readily if allowed to become 
dry, but by scalding and soaking in tepid water for a few days, 
seed two or three years old can usually be made to grow. The 
thorns appear on all parts of the tree, and very large ones pro- 
trude from the main stem, and larger branches, and these, when 
they fall off, become dangerous to animals and persons 
frequenting the ground where the trees are growing, and this is 
one of the greatest objections to this handsome tree. It is 
often used for hedges, but when pruned, the twigs and branches 
should be carefidly gathered up and burned, or otherwise de- 
stroyed. It is a very large, handsome, clean tree, seldom at- 
tacked by insects, and quite hardy in our most Northern 
States. The wood is heavy, hard, and rather coarse-grained 
and valuable for many purposes. A variety of this known 
as inermis or thomless, frequently appears among seed- 
lings, and occasionally very large specimens are seen, and 
are much more desirable than those bearing thorns, but 
they can only be increased by budding or grafting, as they 
do not come true from seed. Var. Bujoti pendula (Bujot's 
Weeping) is an elegant, small tree with drooping foliage, 
coming into leaf quite late in spring. Said to be not quite 
hardy at Rochester, N. Y., but it is in my grounds, as I have 
one tree twenty years old, that has never been injured, even in 
the coldest winters. 
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The Honey Locust is supposed not to be indigenous east of 
the Alleghany Mountains, although very large old trees are 
found in nearly all of our Eastern States, probably raised from 
seed brought from Western localities. More or less common 
from Pennsylvania southward to Florida, and westward to the 
Valley of the Mississippi. 

0* monosperma, Nutt. — Water Locust. — Leaflets ovate or ob' 
long, thorns mostly simple, not branched. Pods short, oval, 
one-seeded, without pulp. A small tree in swamps and low 
grounds, from Southern Illinois to Florida. It is occasionally 
planted for ornament. 

FOREIGN SPECIES AND VARIETIES. 

G. Caspica.— Caspian Honey Locust. — ^A rapid growing tree 
of irregular form, but with large foliage. Thomless. 

6* Sinensis. — Chinese Honey Locust. — Has stouter and conical 
thorns, and broader and more oval leaflets. A small tree, quite 
hardy in our Northern States. There is also a thomless varie- 
ty of this species also hardy. 

GORDONiA, Ellis. — Loblolly Bay. 

Elegant, small shrubs, or large trees, with showy flowers, 
closely related to the common camellia. Flowers with five 
thick petals, imbricated in the bud. Fruit woody, five-valved, 
containing rather long, angular, or winged seeds. Mostly 
native of the West Indies, one species in the Island of Java, 
and two in our Southern States. Propagated from seed, or by 
cuttings or layers. 

Gordonia Laslanthns, L, — Loblolly Bay. — Leaves obvate-oblong, 
narrowed in a petiole, finely serrate ; evergreen. Flowers 
J silky, two inches broad, white with long stalks, appearing in 
f July and August. A large tree thirty to sixty feet high, with 
a stem nearly two feet in diameter. Wood of a reddish color, 
rather Hght and brittle, not considered valuable. In swamps 
of Southern Virginia, Florida, and west to Louisiana. 

G. pnbe^ens, L. Herit. — Leaves obovate-oblong, sharply serrate, 
white beneath, deciduous. Flowers silky, on short stalks, 
white, fragrant, and nearly three inches broad. A small .tree 
about thirty feet high in Greorgia, and near the coast south- 
ward. Hardy as far north as Philadelphia, and quite a large 
specimen was formerly growing in the old Bartram Garden, 
Michaux ; also Meehan, in Hand Book of Ornamental Trees. 
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GUAicuM. — Lignum Vitw. 

A genus of only a few species of evergreen trees and shrubs, 
of the West Indies, and South America. One of the species 
{O. offldnaJe) yields the peculiar substance known as guaicum^ 
used as a medicine. Wood exceedingly hard and heavy. Plants 
sometimes cultivated in green-houses as a curiosity, and propa- 
gated by cuttings which grow quite readily if taken off at a 
joint and set in sand where they can be given bottom heat. We 
have one species 

Gnaienm sanetam, L. — ^Lignum YitsB. — ^Leaflets six to eight, 
obovate or oblong, tipped with a short point, entire. Flowers 
clustered at the forks of the branches, about half an inch broad, 
blue or purple. A small tree in Southern Florida, and the 
West Indies. 

For O, anguMifolium of Engelmann, see Porliera. 

GYMNOCLADUS, Lam. — Coffee Tree. 

A genus of only one species, and its name is from two Greek 
words, meaning naked branches, for when the large leaves fail 
in autumn the tree appears destitute of any fine twigs or 
spray. 

Gymnoeladns Canadensis. — Kentucky Coffee Tree. — Leaves very 
large, two to three feet long, twice pinnate, each partial leaf 
stalk bearing seven to thirteen ovate leaflets, except the lowest 
pair, which are single and two to three inches long, the leaflets 
usually hanging edgewise. The color of the leaves is a bluish- 
green. The flowers are whitish, borne in short spikes, and 
the two sexes on separate trees, consequently, both must be 
present in order to secure fruit on one. Fruit an oblong pod, 
six to ten inches long, one to two inches broad, containing 
several large, slightly flattened, smooth, hard, nut-like seeds. 
Wood of a reddish color, compact, very tough, and susceptible 
of a high polish, but so cross-grained that it can scarcely be 
split, and when sawed into planks it warps very much in season- 
ing. A very large tree, with a rough bark, sixty to eighty feet 
high, and stem two feet or more in diameter. From Western 
New York to Nebraska, and southward to Tennessee, reaching 
its greatest size in the latter State and Kentucky. Readily 
propagated by seeds or root cuttings. A rapid growing tree in 
moist, rich soils, but succeeds poorly in light, dry soils. Not 
9sx)ecially valuable except as an ornamental tree. 
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HALESiA, Ellis. — Silver-hell Tree, 

A genus of deciduous shrubs, or small trees, with large, veiny 
and pointed leaves, and showy white, or pinkish flowers, on 
long, slender stalks in clusters or short racemes, from axillary 
buds of the preceding year. Fruit large, and dry, with two 
to four wings, the shell within very hard and horn-like. Seeds 
cylindical, and oval in each cell. Three species, and all indi- 
genous to the United States. 

Halesia diptera, L. — Two- winged Silver-bell Tree. — ^Leaves 
oval, coarsely serrate, four to five inches long, soft, pubescent. 
Flowers white, about an inch long, on slender pedicels. Fruit 
compressed, an inch long, with two wings. A small tree or 
large shrub, with very hard wood. In rich woods of Georgia 
and Florida, and westward. Not quite hardy in the latitude of 
New York, but sometimes escapes injury if planted in a pro- 
tected situation. 

H. tetraptera, L. — Silver-bell or Snow-drop Tree. — Leaves ob- 
long, finely serrate, two to four inches long. Flowers two to 
four in a cluster, nearly an inch long, pure white. Fruit with 
four wings. A very handsome, small tree, if kept properly 
pruned, otherwise it will form a large dump with several 
stems springing from the same root. If kept to a single stem, 
it will grow thirty or more feet high, with a stem a foot in 
diameter. Wood light-colored, exceedingly hard, and fine 
grained. A handsome, ornamental plant, hardy in most of 
our Northern States. Native of Southern Illinois, Arkansas, 
and southward to Louisiana, and eastward to North Carolina 
and Florida. 

H. paryillora, Michx. — Small Flowered Snow-drop Tree. — 
Leaves ovate-oblong, pointed, soft and velvety while young. 
Flowers four to five in a clustered somewhat leafy raceme. 
Smaller than the last, and more or less tinged with red or pale- 
rose. Fruit slender and unequally winged. Michaux gives 
Florida as its native habitat. It appears to be a rather rare 
shrub in cultivation, and seldom mentioned in nurserymen's 
catalogues. I have a specimen plant in my grounds set out 
twenty years ago, and it has never failed to bloom, showing 
that this species is quite hardy even in our Northern States. It 
is merely a large shrub, six to ten feet high, and the stems not 
as large or stocky as in the other two species. 
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HETEROMELES^ Boemer. — Toyon or Tojlon. 

A genus of single evergreen species, closely related to the 
Hawthorn, but differing in form of the calyx, number and 
position of the stamens, and other parts of both flowers and 
fruit. It has been described under seven different specific 
names, by as many botanical authorities. 

Hetcromeles arbntirolU) Roemer. — Arbutus-leaved Toyon. — 
Leaves deep-green above, light-green beneath, oblong-lanceolate, 
two to four inches long, on short stalks, margin slightly revo- 
lute. Flowers somewhat soft and velvety, with five white, 
spreading petals in terminal corymbose panicles. Fruit 
about a quarter of an inch in diameter, red, and of the same 
flavor as some of the Hawthorns. A small tree or large shrub, 
in the Coast Ranges of California. 

HIPPO A|ANE, Linn. — Manchineel. 

Tropical evergreen Irees, abounding in a white, milky juice, 
which is very poisonous, and if it touches the skin will cause 
severe irritation and blisters. There are two species, one of 
which is found on our southern border. 

Hippomane Mancinella, L. — Manchineel. — Leaves alternate, 
ovate-serrulate, pointed, nearly smooth. When the leaves fall 
off with age, they leave large scars, giving to the branches and 
stems a very rough appearance. Flowers minute, greenish, 
without petals, and in short spikes of about two inches in length. 
Fruit large, somewhat resembling apples, but said to be jwison- 
ous. The old botanist, Jacquin, said that they were eaten by 
the sea crabs. Wood heavy, clear-grained and beautifully 
variegated, and veined with various shades of brown, white, 
and yellow. Highly valued for fancy boxes, and other kinds 
of cabinet work, as the polished surface of the wood resembles 
some of the finest varieties of marble. In cutting the tree, the 
workmen have to be very cautious to prevent the juice getting 
upon their flesh. This tree grows to an immense size in the 
West Indies, but only forty or fifty feet high in Southern Flor- 
ida. 

HYPELATB. — Honey-bevry, 

A small genus of sub-tropical evergreen trees, principally in 
the West Indies, where they are cultivated for their small, 
sweet, and edible berries. One native of Ceylon, and two 
scatteringly in Southern Florida. 
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Hypelate panicnlata. — ^Maderia Wood, Honey-berry, Grenip-tree. 
— ^Leaves abruptly pinnate, leaflets oblong, entire, two to three 
inches long, smooth, deep-green above, and pale beneath. 
Fruit round, of a green color, pulp sub-acid, astringent or sweet- 
ish when fully ripe. This is the Melicocca paniculata of Jussieu. 
A small tree in Southern Florida, and the West Indies. Wood 
hard and flexible, used for bows and spears. 

H. trifollata. — ^Three-leaved Genip-tree. — ^Leaves trifoliate ; 
leaflets obovate, rather thick, and of a leathery appearance on 
the upper surface. Flowers small, white, in a short panicle or 
cluster, only a few in number. Fruit black and only one- 
seeded. A small tree with brittle branches. Southern Florida 
and the West Indies. 

ILEX, Linn. — Holly. 

Avery extensive genus of small trees and shrubs, mostly with 
thick and rigid evergreen leaves, small white flowers and rod 
berry-Uke fruit. Hollies are to be found in nearly all parts of 
the world, but mainly in temperate climates, but most highly 
prized as ornamental plants in Great Britain, where, from the 
European Holly (Ilex Aqui folium), scores of elegant varieties 
have been produced and extensively propagated. These European 
varieties are not weU adapted to our dry and hot climates, 
and are seldom cultivated, except in conservatories, or in such 
positions where they can be protected in winter, and shaded 
from the hot sun in summer. We have only two species that 
grow to the size of trees. 

Ilex Dahoon, Nutt. — ^Dahoon Holly. — ^Leaves acute or obtuse, 
serrate, or toothed with sharp points, young branches and lower 
surface of the leaves more or less pubescent. There are several 
well-marked wild varieties. A small tree, with very hard 
wood, sometimes twenty-five or thirty feet high. Virginia to 
Florida and westward. 

L opaca, Alton. — American Holly. — ^Leaves oval, concave, 
wavy, and sharp spines on the margins. Flowers at the base 
of the previous season's shoots, succeeded by bright red berries, 
which remain on the tree all winter, and are much sought 
after about the holidays for decorating churches and private 
dwellings. A tree from twenty to forty feet high, wood very 
hard. Found sparingly in Southern New England, Long Island, 
New Jersey, ai^d southward to Florida. One of our most 
beautiful broad-leaved evergreen trees, scarcely hardy north of 
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the latitude of New York City, except in protected situations. 
I have specimens in my own grounds standing on the south 
side of Arbor Vitses and other positions, where they are shield- 
ed from north-west winds, that have never been injured, but 
others not a hundred feet distant, are often badly browned in 
winter. Our American Holly is well worthy of more extended 
cultivation than it has ever received, and should be planted as 
an under-shrub in forests, wherever the climate will permit. 
The seed should be stored in moist earth or sand for one year 
before sowing, for if sown as soon as gathered, they will not 
sprout until the second year. The Hollies are readily propagated 
by grafting in spring, or budding in the latter part of summer. 
Kie weak-growing or dwarf species and varieties being worked 
on the strong. 

I, Casslne, L. — Yaupon Holly. — Leaves small, one-half to an 
inch ]ong, oval or oblong, with the edges scalloped into rounded 
teeth. Fruit very abundant, and in clusters. The leaves of 
this species are sometimes used as a substitute for genuine tea, 
and are known in the South as Yaupon tea. A small shrub, 
only eight to ten feet high, in sandy soils from North Carolina 
southward. 

I* glabra; Gray. — Common Inkberry. — ^Leaves smooth, wedge 
oblong or obovate, slightly toothed near the apex. Fruit small, 
black. A small shrub along the coast of New England, New 
Jersey, and southward to Florida. 

I. coriacea, Prinos coiiacea, Ell. — ^Leaves somewhat like the 
last, but with sharp scattered teeth on the margin. A small 
shrub in wet places in the South. 

We also have some four or five deciduous species of the Hex 
or Prinos of some botanists, but all axe shrubs, mostly frequent- 
ing swamps and low grounds. The J. verticillata, Gray, is 
known as Black Alder or Winterberry, the bright scarlet ber- 
ries in autumn and early winter make this shrub a very con- 
spicuous object in swamps and low grounds in our Northern 

as well as Southern States. 

• 

JUGLANS, Linn. — Butternuts, Walnuts, 

In species this genus is quite restricted, there being but one 
indigenous to the eastern hemisphere, and four to the western, 
and all these natives of the United States. They are large trees 
with one exception, bearing edible nuts, some of which are 
highly prized and extensively cultivated. Flowers similar to 
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those of the Hickory (carya), the stammate catkins produced 
from the previous year's wood, long, solitary, or in pairs. Fer- 
tile flowers solitary, or few in a short terminal spike; the calyx 
adhering to the ovary. Fruit fleshy, enclosing an irregularly 
rough nut. Wood of all valuable. 

Jnglans Califomica, Watson. — California Walnut. — ^Leaves more 
or less downy. Leaflets five to eight pairs, oblong-lanceolate, 
acute, narrowing upward from near the base, and two to two- 
and a half inches long. Fruit round, slightly compressed, 
about an inch in diameter, shell rather thin, with two broad 
cavities upon each side. A tree or large shrub near San Fran- 
cisco, and on the Sacramento a tree forty to sixty feet high, and 
stems two to four feet in diameter. Also in Southern Califor- 
nia, Arizona, New Mexico, and in Sonora, Mexico. 

J. einerea, L. — ^Butternut. — Leaflets oblong-lanceolate, i)ointed, 
rounded at the base, downy, especially underneath, and the 
petioles and branchlets with clammy hairs. Fruit oblong, 
clammy, and the nut deeply sculptured and with ragged sharp 
ridges ; kernel sweet, rich, and oily. A well-known tree with 
gray bark, and only slightly furrowed on the stems of old 
trees. Wood light- colored, only moderately hard, very dur- 
able, and considered valuable for cabinet work and various 
other purposes. The inner bark has long been used for color- 
ing cloth, and the historic *' Butternut color" is not quite ex- 
tinct, although not so common as it was a half century ago. 

A large tree in the bottoms along our northern rivers ; some- 
times sixty feet in bight, and stem two feet or more in diame- 
ter. A rapid growing tree, readily raised from the nuts, and 
can be safely transplanted at almost any age, especially when 
raised in nurseries and moved when young. A common tree 
in nearly all of our Northern States, and southward along the 
mountains. 

Jt nigra. — Black Walnut.— Leaflets eleven to twenty-one, ovate- 
lanceolate, slightly pubescent beneath, pointed, slightly heart- 
shaped at base ; neither leaves, stalks, or fruit clammy, as in 
the last. Fruit large, round, somewhat dotted, but not fur- 
rowed. Shell of nut black, or dark brown, very rough ; kernel 
large, very oily, and a strong, rather disagreeable flavor, but 
not at all poisonous as sometimes stated. Wood of a dark, 
rich brown color, rather hard and firm, but susceptible of a 
high polish, and probably more extensively employed for first- 
class cabinet work than any other native wood. It is also ex* 
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tensively used for gun-etocks, hand-rails, floors, stairs, and in* 
side finishing generally. One of our most valuable timber 
trees, once so abundant in some of our Western States, as to 
be employed for fencing, and many farms have been enclosed 
with fences made of black walnut rails. If the trees had 
been left standing, they would now be worth many times 
more than the land is, from which they were so ruthlessly 
destroyed. The Black Walnut is a noble tree with a very erect 
straight stem, often reaching a hight of sixty to ninety feet, 
and from four to six feet in diameter. The bark is usually 
rough, dark-colored and deeply furrowed. If raised in nur- 
sery rows, and the seedlings transplanted, and roots pruned 
when young, the Black Walnut may be moved without danger 
of loss, when from four to six feet high. For planting, the 
nuts should be gathered in the fall, mixed with soil or sand, 
and left in heaps exposed to frosts during the winter. In 
spring plant them in rows, covering them with an inch or two 
of soil. The Black Walnut is a rapid-growing, hardy tree, 
conmiencing to bear nuts in eight to ten years, but will require 
from twenty to forty years to reach a size large enough to pro- 
duce boards or planks. It is widely distributed over the United 
States, from Vermont to Florida, and westward to Texas, 
thence northward to Nebraska, but now more abundant west 
of the AUeghanies than east of them. 

J. mpestris, Engelmann. — Leaves composed of from six to 
twelve pairs of leaflets, usually short-pointed. Nut very small, 
round, very thick, nearly solid walls. A small tree or shrub, 
ten to twenty feet high, in Western Texas, New Mexico, and 
Arizona. 

FOREIGN SPECIES AND VARIETIES. 

Jnglans regia. — English Walnut, French Walnut, Madeira 
Nut. — ^Leaves composed of from five to nine oval, smooth leaf- 
lets. Fruit round or oval, and when ripe, the husk becomes 
friable and brittle, opening and allowing the nut to fglll out. 
The shell is thin, kernel large, with a rich, oily, but rather 
strong taste. A well-known nut in our markets, and through- 
out those of the greater part of the whole world. Although 
often called English or Fiench Walnut, the tree is not a native 
of these countries, but is found in Persia, and according to some 
authorities in China. It has been cultivated for so many cen- 
turies in Europe, that a large number of varieties have been 
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produced there, varying much iu the size and quality of the 
nuts, also in the leaves, and form and growth of the trees. In 
general appearance this Eojal Walnut of the E^t resembles 
our American Butternut, but the trees grow to even a larger 
size. The wood is quite valuable and highly prized in Europe 
for cabinet work and similar uses. But after tlie discovery of 
America and the introduction from here of 
Black Walnut, which is its superior for simOar 
purposes, its value decreased in consequence of 
competition, but even now is much sought after 
and cammands a large price. The success of this 
tree in the United Statea has been greatest in Fie- 88.— small 
the Middle and Southern States, still there are ^^^ 

many quite old and large trees in the suburbs 
of New York City, some of which seldom fail to produce a 
good crop of nuts. In years past there has been no especial 
attention given to the selection of varieties adapted to the 
climate of our Northern States, hence there has been more 



Fig. 39.— QIBBOD'S WiLHUT. Ftg. 40.— 

failures than successes in attempts to cultivate this Eastern 
nut, hut with proper care in selecting seedlings from the cooler 
parts of Europe, and propagating from well-tested varieties 
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that do succeed here, I can Bee no good reaaon why this nut 
should not be raised in abundance in most of our Northern 
States. Recently a dwarf French variety, called the " Prepar- 
turiens," has been introduced and largely propagated by our 
nurserymen, as it is said to come into bearing when quite 
young. There is a very large number of varieties cultivated 
in the French and other European nurseries, the nuts varying 
greatly in size and form, as shown in the accompanying illus- 
trations, which I have selected merely to give the reader an 
idea of the extremes of variations to be found among the nuts. 
The Small-fruited Walnut (Jvglans regia mierocarpa), shown 
in flg. 38, is only about one-half inch in diameter, but the ker- 
nel is sweet, and of a moat delicate flavor and texture. This 
is probably the smallest variety known, while the Gibbou's 



Fig. 41.^K!in^I.EAVBD WALNUT. 

Walnut (J. regia Qibbosa), fig. 3fl, ia quite the opposite or the 
largest, and while it has a rather tliick shell, the kernel is of 
excellent quality and easily extracted. The Barthere Walnut 
{J. regia Barthereana), fig. 40, ia remarkable for its extreme 
length. Its shell is quite thin, and the flavor of the kernel is 
excellent. Between these extremes of variation there are 
scores of others that are quite distinct, and may be found de- 
scribed in the catalogues of European nurserymen. There is a 
also a marked difference in the habit of growth of the differ- 
ent varieties, some being very tall trees, and others dwarflsh. 
There are also broad-leaved and narrow-leaved varieties, and 
among the latter the pretty Cut-leaved Walnut (J. r. ladniata), 
fig. 41. 
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KALMiA. — American Laurel. 

A genus of less than a half dozen species, all native of North 
America. Two are low shrubs, and only one growing to the 
hight of twenty feet or more. They all have handsome ever- 
green leaves and showy flowers. The common name ** laurel " 
is a misnomer, as the Kalmias are far repaoved botanically from 
the true Laurels (Lauras), The genus was named for Peter 
Kalm, a pupil of LinnaBus, who visited this country early in 
the last century. 

Kalmia latifolia, L. — Broad-leaved Kalmia, Calico-bush, Spoon- 
wood. — ^Leaves oval or lance-oval, bright green on both sides. 
Flowers in large, showy clusters ; white to deep pink or rose, 
with crimson spots, appearing in spring or early summer. One 
of our most beautiful native shrubs or small trees. Common 
in damp soils and rocky woods, from Maine to Florida. Usual- 
ly a low spreading shrub, but in favorable soils in the Middle 
States, it reaches a hight of thirty feet, with a stem a foot or 
more in diameter. Wood very hard and close-grained ; excel- 
lent for handles of tools, wooden spoons, etc. 

R. angnstifolia, L. — ^Narrow-leaved Kalmia or Sheep Laurel. — 
Leaves very narrow, with short stalks, pale-green beneath. 
Flowers smaller than the last, of a crimson purple color, appear- 
ing late in spring. Has the reputation, probably unjustly so, 
of poisoning sheep and calves, and for this reason has received 
the common names of Xjamb-kill and Kill-calf. A shrub from 
two to three feet high, in low, dry grounds. New England to 
Alabama. 

E. cnneataj Michx. — Carolina Sheep Laurel. — Leaves sessile, 
alternate, wedge-shaped, pubescent beneath, bristle-pointed. 
Flowers white. This is a rare shrub and may be only a variety 
of the last. Swamps of North and South Carolina. 

R. ^lanra) Ait. — Pale Laurel. — Leaves opposite, oblong, whit- 
ish beneath, with revolute margins. Young branches two- 
edged. Flowers in small terminal clusters, of a lilac-purple 
color. A small shrub, only one or two feet high in cold bogs, 
from Pennsylvania northward. 

R. hirsnta, Walt. — Hairy-leaved, Wicky. — Leaves alternate 
opposite, hairy, and only a half inch long, oval or oblong. 
Flowers numerous but solitary, and of a pale rose-color. A 
shrub six to eighteen inches high, in pine-barrens. Geor^a 
9iDd Florids^, 
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LAQUNCULARiA, Gaerc. — White Mangrove. 

Small maritime, Bub-tropical trees or shrubs, with evergreen, 
opposite leaves, of an elliptical form, and thick and fleshy. 
Flowers small, yellowish white, in simple or compound axillaiy 
and terminal spikes. Fruit a drupe, with one seed or nut. We 
have but one, or at most, two species. 

Lagiucnlaria racemofa) Gfaart. — ^White Mangrove, Black Button 
/Tree. — Spikes upright, rigid, hairy, the lateral ones solitary, 
the terminal ones in threes, simple or branched. Flowers scat- 
tered. A small tree or shrub in South Florida and the West 
Indies. The L. glabriflora of Presl. is probably only a form of 
the above, found in the same regions, neither of any value to 
man so far as known. 

LIQUID AMBAR, L. — Sweet Gum. 

Deciduous trees, with monoecious flowers, in globular, four- 
bracted spiked heads. The flowers are very small, and have 
neither calyx or corolla, but sterile ones with numerous stamens. 
Heads of sterile flowers sessile, crowded, those of fertile ones on 
a long drooping peduucle. Seeds small, angled or scale-like. 
One species belonging to this country. 

Liqnidambar Styratiflaa. — Sweet Gum, Bilsted, Alligator-tree. — 
Leaves roundish, but with flve to seven-pointed spreading lobes. 
In autumn they assume a rich bronze color, but on some trees 
they change to a crimson. The smaller branches are ornamented 
with prominent corky ridges, and the young twigs can often 
be selected of very curious shapes, having a fanciful resem- 
blance to some of our reptiles, and this may have suggested 
the name of Alligator tree, under which name the twigs are 
frequently sold in the streets of New York. The Sweet Gum 
is one of our most noble forest trees, somewhat resembling the 
Sugar Maple, but with a more conical head, the branches 
spreading widely, often drooping, with the ends curved upward. 
It is also a rapid growing tree, and thrives on a great variety of 
soils, from the light, dry, and sandy, to the cold and wet. Among 
the first trees planted on my lawn was one Liquidambar, and 
I have never regretted giving it a conspicuous position, as it is 
one of the very best ornamental trees in my collection. The 
wood of this tree is very light, but compact, fine grained, but 
not hard, sometimes used for cabinet work, but owing to its 
eoftn^9 is easily bruised. It is what is termed uneven-gained 
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TTOod, warping badly when sawn into boards or planka. It de- 
cays rapidly when exposed to the weather, and is of very little 
value for fuel. Although this is not a valuable timber tree, it 
is well worth cultivating for ornament. A large tree, sixty to 
eighty feet high, with a very straight stem. More abundant in 
the Eastern and Southern States than in the West. Native of 
New England and southward to Central America. Varieties of 
this species appear to be quite rare, and I do not now call to 
mind any that have been diBseminated hy our nurserymen. - 
The late Joseph Longworth, of Ciucirmati, Ohio, found a curl- 



Fig. 43. — lomgwobth's lkjuidahbak. 
OU8 variety several years ago growing in the suburbs of that 
city, and transplanted it to hie grounds. The peculiarity of 
tbis variety was in the form of the leaves, as shown in flg, 42, 
and instead of being five-pointed, star-shaped aa usual in the 
species, they have only three prominent points with one or two 
smaller ones. I think that this variety was first described by 
the editor of the Ameriean Agricuititrwt in 1868, who also sug' 
gested that it should bear the name of L. Lonffwortkii. 
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There is an oriental species of the Liquidambar {L, arientalis 
Mill, or L. imberbe, Aiton), and although introduced into the 
gardens of England in 1759, it has never become popular as an 
ornamental plant, probably because of its dwarfish habit, 
seldom growing more than a dozen feet high. 

LiRiODENDRON. — TuUp Tree. 

A magnificent native deciduous tree, belonging to the Magnolia 
family. Flowers composed of six petals, bell-shaped. Fruit a 
cone-like head, comprised of a large number of dry seeds, witli 
long, narrow scales or wings, attached to a common axis at 
their base, forming a conical spike two inches or more in length. 
Each fruit is composed of sixty or more winged seeds, but only 
a smaU proportion contain kernels, or will germinate. Seeds 
from old trees are less productive than those from young ones. 
There is but one species. 

Liriodendron Tnttplfera* — Tulip Tree, White-wood, Canoe-wood, 
Virginia Poplar. — Leaves large, Smooth on both sides, on slen- 
der stalks, somewhat three-lobed, the middle one appearing as 
if it had been cut off, leaving a shallow notch. Flowers beU- 
shaped, greenish-yellow, tinged with orange. The branches 
with smooth, grayish bark. Terminal buds on the shoots 
sweU considerably in spring, before the leaves unfold. On 
young thrifty trees the leaves are often six to eight inches in 
diameter, and of a clear, bright-green color. Bark on old trees 
deeply furrowed, and quite thick. One of our finest and 
largest forest trees in the Eastern States, sometimes reaching a 
hight of one hundred and forty feet, with a stem four to six 
feet in diameter. Wood light, soft, but close-grained, easily 
worked, and extensively used for the interior work of carriages, 
furniture, and other purposes where it is not exposed to air 
and moisture. It is only valuable for inside work, for it decays 
rapidly if exposed. This is one of the few kinds of wood that 
will shrink endways of the grain when seasoning. The wood 
is also quite variable in color and texture, and that from the 
largest trees that have grown on rich soils is the most valuable. 
The tulip is readily propagated from seed, and if several times 
transplanted in the nursery, the trees produce a great abundance 
of fibrous roots. Thrives best on light, deep loam, or sandy 
soils. Does not succeed in a heavy clay or in swampy land. 
It is what may be called a very clean tree, only a very few 
species of insects attacking it, and these appearing to do it but 
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little injury. Native of Vermont and southward to Florida, 
and westward to Eastern Kansas. It was formerly quite 
abundant in Western New York, and where very large trees 
were plentiful, but is now scarce, except in some of the forests 
of the Middle States. 

MACLURA, Nutt. — Osage Orange. 

A genus of handsome ornamental trees of moderate size, 
with dioecious flowers, the staminate or male in long racemes, 
resembling those of the common Mulberry, the pistillate 
or fertile flowers densely crowded in a large, spherical bead, 
becoming a compound globular fruit, resembling a large, 
rough orange of a greenish yellow color, containing a large 
number of obovate seeds. Two evergreen species in the West 
Indies and one deciduous in the United States. 

Maclora anrantiaca, Nutt. — Osage Orange, Bois d*arc.— Leaves 
alternate, entire, rather long pointed, bright, glossy green, 
usually with a sharp spine at the base of each, even on the 
smallest twigs. Wood solid, heavy and elastic, quite durable, 
of a fine yellow color, which is readily communicated to water. 
Usually a mediima-sized tree, but sometimes grows fifty feet 
high, with a stem two feet in diameter. Abundant in the 
South-western States, Eastern Texas, Arkansas, Indian Terri- 
tory. This tree has been more extensively employed for hedges 
than any other, and is well adapted for live fences, as the 
thorns, while abundant, are not so large and strong as to be 
dangerous to stock. It is not quite hardy in our more North- 
em States, although in sheltered positions the trees grow 
rapidly, and to a considerable size, fruiting quite freely in the 
neighborhood of New York City. The introduction of barbed 
wire fencing has made hedge plants less a necessity than for- 
merly, and the Osage Orange will probably not be very exten- 
sively cultivated in the future, except as an ornamental tree, or 
for feeding the silk- worm, for which the leaves are well 
adapted 

MAGNOLIA, Linn. 

An extensive and widely distributed genus of trees and 
shrubs, with large and showy flowers. There are both decidu- 
ous and evergreen species, and the larger proportion, and those 
growing to the largest size, are natives of the United States. 
TTiey are usually propagated by seeds or layers, although both 
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budding and grafting are practiced in multiplying rare species 
and varieties. The seeds should never be allowed to get thor- 
oughly dry, but as soon as removed from the pu]p, be mixed 
with moist sand or soil, or sown immediately. Layers put 
down in spring root freely, but it is well to allow the layered 
branch to grow undisturbed through the entire first season, 
neitlier cutting it back or removing any of the leaves. Bud- 
ding may be done in summer while there is a rapid flow of sap, 
but grafting is generally most successful upon stocks grown or 
kept in a propagating house until the cion has united, and made 
one season's growth. In grafting the evergreen species, the 
cion should be inserted in the side of the stock and below some 
good healthy leaves, somewhat after the manner of grafting 
conifers. Magnolias should never be transplanted in the 
autumn, especially in cool climates, as their roots are quite 
soft, and the exposed wood and small fibers decay very quickly 
on trees transplanted in the fall. 

Magnolia aenminata) L. -Cucumber Tree.-Leaves oblong, pointed, 
green above, but slightly paler beneath, five to ten inches long. 
Flowers pale-yellowisU-green, about three inches broad. Fruit 
irregular, oblong, containing a few hard, bony, black seeds. 
A handsome, erect-growing, stately tree, sixty to ninety feet 
high, with stem two to four feet in diameter. Wood rather 
soft, of a yellowish-white color, quite durable, and extensively 
used for pump logs ; wooden bowls, and other household uten- 
sils are also made from it. Formerly very abundant in West- 
em New York and southward along the mountains to Georgia 
and Kentucky. 

M* eordata, Michx. — ^Yellow Cucumber Tree. — Leaves oval or 
roundish, seldom cordate as the name implies, four to six 
inches long, white, downy beneath. Flowers four to six inches 
broad, petals six to nine, of a lemon-yellow color. Fruit oval 
or oblong, about three inches long. A rather broad, spreading 
tree, thirty to forty feet high, quite hardy as far north as New 
York, but native of the mountains of North Carolina, and 
southward to Alabama and Georgia. It is not a very popular 
ornamental tree, and the wood is too soft and light to be of 
much value. 

M. Fraserl, Walt. — Ear-leaved Magnolia. — Leaves nearly a foot 
long, spatulate-obovate, smooth on both sides, heart-shaped, 
and two-eared or auricled at the base ; stalks slender. Flowers 
about six inches broad, white and fragrant. A tall, rather 
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slender tree, quite hardy, often blooming twice in a season in 
the vicinity of New York. Wood soft, but resembling that 
of the first. 

M. glanca, L. — Sweet Bay, Swamp Magnolia. — ^Leaves quite 
thick, oblong-oval, smooth and glossy above, white or rusty 
pubescent beneath, evergreen in the South, and nearly so in 
protected situations at the North. Flowers composed of nine 
concave petals about two inches broad, white, and very fra- 
grant. Cone of fruit oval, about an inch and a half long, con- 
taining numerous black seeds, enclosed in a light scarlet pulp 
or aril, a character conunon to most of the species, but in some 
the aril is of a darker color. The Sweet Bay or Swamp Mag- 
nolia is one of our most beautiful ornamental shrubs, or small 
trees, and while it thrives best in low, most soils, it will grow 
quite weU in any moderately good garden soiL A small tree* 
but often twenty to thirty feet high in swampy grounds. A 
variety of this, known as the M, longifolia, has larger leaves 
than the species, otherwise not different. Native of Massachu- 
setts, and southward to Florida. 

BI. grandiflora, L. — Large-flowered Magnolia, Southern Ever- 
green Magnolia. — Leaves evergreen, thick and leathery, oblong, 
smooth above, rusty pubescent beneath, six to twelve inches 
long. Flowers white, fragrant, and from six to ten inches 
broad. Fruit oval, three to four inches long. Wood soft, and 
very white, of little value except for inside work, and where 
it will not be subjected to any wear. A large tree from fifty 
to nearly a hundred feet high, with stem two to three feet 
in diameter. This is, without doubt, the most noble, broad- 
leaved, evergreen tree found in North America. Unfortu- 
nately it is not hardy in our Northern States, and must be 
treated as a green-house shrub, or at least given some protec- 
tion in winter. Native of North Carolina, and south to 
Florida, thence west to Texas, and in the Mississippi Valley 
as far north as Natchez. 

M. maerophylla, Michx.-rGreat-leaved Magnolia. — ^Leaves very 
large, sometimes three feet long, usually clustered on the ends 
of the stout, cane-like, whitish, pubescent branches. The 
leaves are broadest above the middle, or obovate-spatulate,' 
heart-shaped, or slightly eared at the base, green above, but 
whitish beneath. Flowers white, with a purple spot near the 
base, fragrant, and often twelve inches broad. Fruit nearly 
cylindrical, and about four inches long, the color at maturity is 
8 
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a deep rose. A tropical-looking tree, growing thirty to forty 
feet high. Wood soft, and of little value. A rare tree in 
nature, and not found anywhere in great abundance, but scat- 
teringly in North Carolina to Florida, and Kentucky and 
Tennessee. A tree thirty to forty feet high, with a stem a foot 
or a little more in diameter. Quite hardy in the vicinity of 
New York City, but tender farther north. 

M. rHbreOa, Lam., M. tripdeta, L. — ^Umbrella Tree. — Leaves 
clustered at the ends of the branches, obovate-oblong, twelve 
to eighteen inches long, pointed ; downy beneath, but becom- 
ing smooth with age. Flowers of about nine petals, white, six 
to eight inches broad. Fruit oblong, four to six inches long, 
rose-colored when mature ; quite ornamental. A small, rather 
straggling growing tree, thirty to forty feet high. Western 
New York, Alleghany County in the hills, and southward in 
the mountains of Pennsylvania, the Carolinas, Northern Ala- 
bama and Georgia, and westward to Kentucky and Tennessee. 
A hardy and very handsome tree. Wood rather soft and of lit- 
tle value. 

M. Th^HpMiihuia. — ^Thompson's Magnolia. — Supposed to be a 
hybrid between M, glauca and M. Umbrella. A medium sized 
tree, with the habits of the last, but blooming irregularly through- 
out the summer. Flowers large, creamy- white and fragrant. 
Propagated by grafting on the stocks of M. Ojcuminata, which 
is also the best stock upon which to work nearly all of the 
species and varieties in cultivation, including the 

FOREIGN SPECIES AND VARIETIES. 

Of these there are quite a large number, mainly from China 
and Japan, most of which are hardy in our Northern States. 
Authorities do not agree aa to which should be considered as 
species or varieties, but as they are all cultivated as ornamental 
trees or shrubs, and not for any economic purpose, I will only 
name a few of the best known without regard to their botani- 
cal classification. The flowers of the following appear early in 
spring, before the leaves, or with them, and are very showy 
when not cut off by frosts, as they often are — in and above the 
latitude of New York. 

Mm atropnrpnrea. — ^Dark purple flowers, blooming rather late or 
with the opening of the leaves. 

M. conspiena. — ^Yulan ; or, Chinese White.— Flowers very large. 
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■white ; appearing very early. Quite a tall shrub or tree when 
worked on strong growing stocks. 

M. Lennei. — Lenne's Hybrid. — Flowers large and showy, crim- 
son outside, and pearl-colored within. 

M. Norbertiana^ — Norbert's Hybrid. — A seedling of the next, 
with dark purple flowers. 

M. Sonlangeana* — Soulange's Hybrid. — A low spreading tree 
with large whitish flowers, with purple at the base of the 
petals. 

M. speciosa. — Showy Magnolia. — Flowers smaller than the last, 
but appearing a week later, but similar in color. 

M. strieta. — Great Chinese M. — Flowers slightly tinted with 
purple, but almost white, an erect growing and free-blooming 
variety. 

M. snperba. — Superb Chinese M. — ^Flowers darker than those 
of Soulangeanaf otherwise quite similar. 

M. hypolenea. — Japan M. — ^A recently introduced species, with 
very large leaves sometimes tinted with purple. A very erect 
growing tree, with creamy- white fragrant flowers, appearing 
after the leaves have expanded. 

M* Robiis. — ^Thurber's Japan M. — ^A medium sized bush with 
fragrant blush-white flowers. 

M. paryiflora. — Small-flowered Japan M. — A new variety with 
small, very fragrant flowers. Leaves large and handsome. 

M. pnrpnrea* — ^Purple Japan M. — ^An old dwarfish variety, with 
dark, purple flowers, rather tender. A variety of this known 
in catalogues under the name of M, gracilis, has very slender, 
upright stems. It blooms freely in my grounds when given a 
slight protection in winter. 

M. stellata. — Star Magnolia, Hall's Japan M. — A low-growing 
shrub, with pure white fragrant flowers, of a rather loose and 
irregular shape, but appearing in spring before those of any 
other species. 

MELIA, Linn. — Pride of India. 

A genus of handsome tropical or sub-tropical trees. Princi^ 
pally evergreen, with large, handsome pinnate or doubly-pin- 
nate leaves. While there are no species native of the United 
States, there is one that was so early introduced into the 
Southern States, it has run wild, and become so fully natur- 
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alized that some persons suppose it to be indigenous in the 
Gulf States. This species is 

MeHa Izedarach. — China Tree ; or, Pride of India. — ^Leaves very 
long, doubly-pinnate, dark green, coming out early in spring. 
Flowers smaU, but in large axillary clusters, deliciousiy fra- 
grant. Fruit large as cherries, round, yellow when ripe, eaten 
I with avidity by birds, especially by the robin in its migration 
I southward in the autumn. A handsome, rapid-growing tree, 
often reaching a hight of forty feet, and a stem eighteen inches 
in diameter. Wood of a reddish color, resembling some species 
of the ash, quite durable, and makes excellent fuel. It grows so 
rapidly that seedlings often reach a hight of ten to fifteen feet 
in thre^ or four years. It thrives in dry soils, and is planted 
almost everywhere in the South as a shade tree, and is a univer- 
sal favorite. Not hardy north of Virginia. A native of Persia, 
but at what date introduced into this country is not known. 

MiMUSOPS, Linn. — Nasebury. 

A small genus of evergreen trees and shrubs, with milky 
juice, principally natives of Tropical America, India and T^ew 
Holland. Fruit of most of the species edible, at least so con- 
sidered by the people where it is produced. One species indi- 
genous to the United States, the 

Mimnsops Sieberi, A. DC. — Naseberry. — ^Leaves rigid, oblong, 
emarginate at the apex, rather broad or blunt at the base, on 
stout stems. Flowers small, white, among the clustered leaves 
on the ends of the branches. Fruit a roundish, many-seeded 
berry, about the pize of a nutmeg ; edible when fully ripe. A 
small tree at Key West, Florida, but in Jamaica it reaches a 
hight of forty to fifty feet, and the wood is considered one of 
the strongest and best in the island. 

MORUS, Tour. — Mulberry, 

A genus of only a few species from which a great number of 
varieties have originated. Flowers monoecious, the sterile and 
fertile in separate spikes. Fruit edible, usually oblong, some- 
what resembling in structure and form, the common black- 
berry. Trees or shrubs with milky juice. We have but one, 
or at most two, native species. 

Morns rubra, L. — Red Mulberry. — Leaves broad, heart-shaped, 
serrate and rough above, and downy underneath. On young 
shoots the leaves are variously lobed. Fruit dark red, turning to 
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purple when fully ripe. Wood yellow, very heavy and durable, 
valuable for fence posts, much used when obtainable for tool 
handles. Usually a small tree, but sometimes found sixty to 
seventy feet high, with a stem two feet in diameter. Found in 
no considerable abundance anywhere, but distributed over the 
country from Western Massachusetts and Vermont, west to the 
Rocky Mountains, and south to Florida, Texas and Mexico. 

M. microphylla, Buckley, is probably only a southern form or 
variety, with smaller and rougher leaves. Fruit small, sour 
and blackv Texas, and westward to Arizona. 

FOREIGN SPECIES AND VARIETIES. 

Moras allia, L. — White Mulberry. — Leaves heart - shaped, 
2)ointed, serrate, smooth and shining. Fruit white, sweet, but 
rather insipid. A tree early introduced into the United States, 
and is naturalized and run wild in the Eastern States. A low 
growing tree, but with stem from one to three feet in diameter. 
There are more than a dozen distinct varieties in cultivation. 
Among the oldest and best known, I may name the M. mvltir 
cauliSf supposed to, be one of the best for feeding silk-worms. 
Rather more tender than the species, the latter being quite 
hardy in nearly all of our Northern States, while the former is 
often winter killed, even in the latitude of New York City. 
The Downing's Everbearing Mulberry is a seedling of the multi- 
caulis, but with very large black fruit, of a rich, sprightly sub- 
acid flavor. M. alba, var. tartarica, has recently been highly ex- 
tolled as a timber tree, under the name of Russian Mulberry. 
It is a rapid growing tree, readily propagated by cuttings or 
seed, and is said to thrive in the dry soils of the western 
prairies, where it is quite extensively cultivated by the Men- 
nonites, who brought it with them from Russia, but the 
same tree has long been known in our Eastern States as the 
Tartarian Mulberry. The mulberries are handsome trees of 
rapid growth, although they seldom reach a large size. The 
leaves of the White Mulberry, and many of its varieties, have 
for ages been used for feeding the silk-worm in China and 
other countries. The larger-leaved varieties are preferred to 
the smaller for feeding the worm, and some are more tender 
and better adapted to this purpose than others. All the species 
and varieties of the mulberry put out their leaves late in 
spring. The West India Mulberry, M, tinctoria, yields the 
well known Fustic wood of commerce. 
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MYRICA, Linn. — Sweet Odle. 

A genus of small trees or shrubs, mostly evergreen, and the 
species are pretty widely distributed over the world. Flowers 
monoecious or dioecious, with both sexes in short, scaly catkins. 
Leaves usually fragrant, and the fruit a drupe-like nut. Of no 
special interest to the arboriculturist, further than the tallest 
species of the genus is a native of the United States. 

Myriea Califomiea) Cham. — Wax Myrtle. — Leaves evergreen, 
leathery, usually pubescent beneath, oblanceolate, two to four 
inches long, pointed. Fruit purple, thinly coated with grayish 
wax, and only about one eighth of an inch in diameter. Native 
of Northern California to Washington Territory. A tree thirty 
to forty feet high, with a stem sometimes two feet in diameter. 
A dwaxf species {M. Hartwegi^ Watson), is found near Sacra- 
mento, and in other parts of California, but it is a low shrub. 
This genus is represented by several small shrubs in our East- 
em States, among the best known and most common, are the 
Bayberry (M, cerifera), and the Sweet Grale (M, Oale), the latter 
being also a native of Europe. 

MYRSiNE, L. — Florida Myrtle. 

Evergreen trees or shrubs, with mostly entire leaves, and 
regular monoecious, or dioecious white, or colored flowers. 
Fruit resembling small plums, commonly with one reddish 
seed or nut, concave at the base. The species are widely dis- 
tributed throughout the globe in tropical, or sub-tropical 
climates, we have one species. 

Myrsine Rapanea, Roem. & Schult. — Florida Myrtle. — Leaves 
two to three inches long, thick, oblong-ovate, entire, narrowed at 
the base into a short petiole. Flowers small, white, and in 
clusters. Fruit less than a quarter of an inch in diameter. A 
small tree, sometimes twenty or more feet high in the Florida 
Keys, and through the West Indies to Brazil. 

NUTTALLiA, Torr. & Gray. 

A genus closely related to the Plum and Cherry, containing 
only one species. Usually a shrub, with entire deciduous 
leaves, with white flowers, in loose drooping racemes, which 
appear with the branchlets from the same buds. 

Nnttallia eerasiformis, Torr. & Gray. — Oso Berry. — Leaves 
broad; oblsvnceolate, sharp pointed, two to four Inqhes lon^. 
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Flowers greenish-white, one fourth of an inch hroad. Fruit 
blue-black, bitter, ripening in June and July. Usually a shrub, 
but in favorable locations reaching a hight of twenty feet. 
Coast Ranges of California and northward to Puget Sound. 

NYSSA, L. — Sour Oum. 

A genus of North American deciduous trees, principally in 
swamps and low, moist soils. Flowers small, greenish, sterile 
ones numerous in clusters, the fertile, solitary or few in a bud. 
Fruit a one-seeded drupe, in some species edible. Usually 
propagated by seed or layers, but the wild plants can be ob- 
tained in abundance. 

Nyssa eapitata, Walt. — Ogeechee lime. — Leaves three to five 
inches long, oblong on short petioles, whitish beneath. Flowers 
below the leaves, the fertile ones solitary, on short stalks. 
/ Fruit about an inch long, oval, red, and the pulp of an agree- 
able, sub-acid flavor. The conserve known as the "Ogeechee 
Lime," is prepared from this fruit. Swamps of Gteorgia and 
Florida, and westward. A tree thirty feet high, with very 
tough, cross-grained wood. 

N. €arolin!atta, Poir. — Carolina Gum Tree. — ^Leaves from one 
to two inches long, broad, lanceolate, sometimes slightly heart- 
shaped at base. Fruit small, dark-blue. A large tree in South- 
em swamps, with moderately firm, close-grained wood, very 
difficult to split, and for this reason is much used for hubs and 
similar purposes. The leaves turn to a brilliant crimson color 
in autumn, making these trees very conspicuous objects in the 
forests at that season. North Carolina to Florida in swamps 
and low grounds. 

N. maltiflora, Wang. — Tupelo, Pepperidge. — ^Leaves oval, 
rather thick, and dark-green, two to five inches long. Sterile 
flowers in loose clusters, fertile clusters long and slender, con- 
taining from three to eight flowers. Fruit ovoid, dark-blue, 
about a half an inch long. A large tree fifty to sixty feet high, 
with stem two feet in diameter. Wood tough, cross-grained, 
difficult to split, used for hubs and similar purposes. A hand- 
some ornamental tree, growing rapidly in moist soils, the 
branches spreading widely at right angles from the stem. 
Leaves change to a bright crimson in autumn. Common in 
low grounds from Vermont, New York, New Jersey, and 
southward to Florida, also in the Western States. 
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fi, sylTttira, Marsh. — Black Gum.— This is a doubtful sx)ecies 
described by several botanists under different names, but 
Watson (in Botanical Index) considers it only a variety of the 
last. Micbaux found it growing near Philadelphia, and further 
South on rather high and dry grounds, among oak and walnut 
trees. Leaves five or six inches long, alternate, oblong-oval. 
Fruit deep-blue. Wood fine-grained, but rather soft, very- 
cross-grained. A large tree sixty to seventy feet high, with 
stem two feet in diameter. 

N. aniiera, Wang. — ^Large Tupelo, Cotton Gum. — Leaves 
large, four to six inches long, ovate or oblong, sharp pointed, 
entire or sharply toothed, downy beneath. Fertile flowers 
solitary. Fruit ovate-oblong, dark-blue. A large tree in 
swamps, from Virginia southward. Wood cross-grained, light, 
and of little value. 

OLNEYA, Gray. — Iron -Wood. 

A small tree belonging to the Leguminosse, bearing bean-like 
fruit, and pinnate leaves, resembling those of the Locust. Only 
one species. 

Olneya Tesota, Gray. — Iron Wood. — Leaves composed of from 
five to seven pairs of wedge-shaped, oblong leaflets. Flowers 
pea-shaped, white or purplish, three or four in a loose raceme. 
Fruit a rough, linear, oblong pod, about two inches long, con- 
taining one or two ovate seeds. This is the Arbol de hierro or 
Iron Wood of Arizona, and adjacent regions in California. 

OSMANTHUS, Benth. & Hook, olea, Linn. 

A tree closely allied to the Olive (Olea Europcea), and usually 
called the American Olive. Trees or shrubs with mostly entire 
leaves, and perfect flowers, but in some they are dioecious, and 
usually small, white, in cluster or panicles. One native 
species. 

Osmavthns Ameriraniis* — Devil-wood.— Leaves oblong,lanceolate, 
smooth and shining, three to six inches long. Flowers in 
compound racemes, shorter than the leaves. Flowers small, 
white, and fragrant. Fruit ovoid, dark-purple, about the size 
of a pea, bitter and astringent. A small tree, with very hard, 
iron-like wood, seldom over twenty feet high. In moist woods 
from Southern Virginia to Florida. 
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08TKT4, Micheli. — Hop-Hornbeam. 

A ixe% closely reUted to the common Beech tree, but with 
the fertile flowerB numerous, in short terminal catkins, with 
small deciduous bracts, each encloaed in a sac-like involucre, 
^vhich enlarges and forms au imbricated strobile, like that of 
the common Hop. Slender tree with very hard wood. 

Ostrya Vlr|t4ilra, Willd. — American Hop-Hornbeam, Iron-wood, 
Lever-wood. — Leaves oblong-ovate, taper pointed, very sharply 
and doubly serrate, downy beneath. Flowers minute, appeal^ 
ing with the leaves. Seeds in short imbricated catkins, as 
shown in figure 43, which are about one half the natural size. A 
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handsome tree, thirty to forty feet high, with straight stem, 
rarely more than a foot in diameter. Wood white, very hard 
and henvy. used for making beetles for splitting rails, mallets, 
mauls, and similar implements. Bark on old trees dark-brown, 
and furrowed, not smooth as in the closely allied Water Beech 
(Carpinus). Seeds ripen in August in our Northern States, at 
which time the hop-like catkins containing them should be 
gathered and spread out to dry in the shade, until the seed can 
be rubbed or threshed out. A handsome ti'ee, well worthy of 
extensive cultivation for its valuable timber. More or less 
common in Nova Scotia, Canada, and all of our Northern States, 
and in rich woods south to Florida. The European Horn- 
be >m (O. vulgaris) resembles our native species very closely, and 
13 often planted for ornament. 
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OXYDENDRUM. — Sorrel Tree. 

A beautiful little native tree belonging to the Heath Family, 
with leaves resembling those of the common peach tree, but a 
little larger. They have an acid taste, hence both the generic 
and common names refer to the sour taste of the leaves. There 
is only one species. 

OxydendrniD arborenm, DC. — Sorrel Tree. — Leaves smooth, ob- 
long-lanceolate, pointed serrate, on slender petioles. Flowers i 
small, white, in one-sided racemes as shown in fig. 44. The ra- 
cemes are clustered in loose panicles at the end of the branches, 
appearing late in spring. A rare tifee in cultivation, probably 
because difficult to propagate, except from seed, and the seed- 
lings make a slow growth for the first few years. The leaves 
change to a briUiant light crimson color in early autumn, and 
remain on the trees until cut by severe frosts. The wood is 
quite hard and fine-grained, but has not been sufficiently abun- 
dant to attract much attention. A small tree, but sometimes 
reaches a hight of fifty or sixty feet. Hardy in my grounds 
and probably farther north. 

PARKiKSOXiA, Linn. 

A small genus of about eight species, one-half of which are 
natives of North America, but in the warmer regions. Leaves 
large and much divided, the leaflets bipinnate. Fruit, long bean- 
like pods, containing several seeds. 

FarklDsonia ai'nlrata, Linn. — Leaves twelve to eighteen inches 
long, with small, but numerous spiny leaflets. Flowers yellow, 
in axillary racemes, three to six inches long. Pods two to ten 
inches long, containing from one to five seeds> the pods being 
contracted or compressed between the seeds. A small tree in 
Texas, and through Mexico. Wood hard. 

P. florldnm, Watson. — Somewhat larger leaflets than the last, 
with axillary racemes, the pods narrow with acute margins on 
the ventral side, seeds also thinner. A small tree on the Rio 
Grande, Southern Texas. 

P. mierophylla, Torr. — Leaflets few and pinnate, quite short, 
four to six leaflets in each. Flowers deep straw-color, the upper 
petals white. Pods two to three inches long, and one to three- 
seeded. Southern Arizona. 

P. Torreyana, Watson. — Leaves composed of two to three pairs 
of leaflets, oblong, narrowed towards the base. Flowers in lon^ 
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racemes at the ends of the branches, bright yellow. Pods two to 
three inches long, containing two to eight seeds. The pods but 
slightly contracted between the seeds. A small tree twenty to 
thirty feet high, with light-green, smooth bark. This is the 
IMlo verde of the Mexicans or Green-bark Acacia. Wood hard, 
and much valued for fuel. 

PAULOWNiA, Siebold. 

A noble Japanese tree introduced into this country nearly 
forty years ago, and has long been a popular ornamental tree 
on account of its large tropical-looking leaves, and handsome 
fragrant flowers. Grows freely from cuttings of the roots or 
seed. There is but one species. 

Paiilowiiia imperialls. — Imperial Paulownia. — Leaves large, 
heart-shaped, resembling those of the catalpa, but usually much 
larger, and on young, thrifty shoots, they are frequently one to 
two feet broad. Flowers trumpet-shai)ed, in large, upright 
branching panicles, violet color, and fragrant. A very rapid 
growing tree when young, but after reaching a hight of twenty 
or thirty feet, the branches spread laterally to a great distance, 
forming a rather broad, flat head. Hardy at the North, but in 
the latitude of Boston and Central New York, the flower buds 
are frequently killed in winter. 

PERSEA, Gaertn. — Red Bay. 

A small genus of evergreen trees and shrubs of the Laurel 
Family. Flowers greenish or white, and the fruit a small ovid 
drupe. Two sx>ecies natives of our Southern States^ and one in 
the West Indies. 

Persea Carolinensis, Nees. — ^Red Bay. — ^Leaves oblong or lanceo- 
late, smooth, two to three inches long, deep-green above, 
whitish beneath. Flowers silky, in roundish clusters, on short 
stems. Fruit deep blue. A large tree, forty to seventy feet high 
in rich, shady woods of North Carolina to Florida, and west- 
ward along the coast to Texas. Wood reddish or rose-color, 
hard, strong, durable, and susceptible of a high polish. 

P. Cat4>s))yana. — Michx. — Leaves smooth, lanceolate-oblong, 
sharp-pointed. Flowers minute, white, and somewhat downy 
within. Fruit small, black, on club-shaped stalks. A small 
tree, but more often a low shrub. Southern Florida. 

piNCKNEYA, Michx. — Georgia Bark. 

A genus of one, or at most, two species of small evergreen 
trees, closely related to the Cinchona^ which yields the well 
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knoiTTn Peruvian bark. First made knowD by the elder Michaux, 
who found the trees growing on the St. Mary River in Florida in 
1791, and carried seeds and plants to Charleston, S. C.^ and 
planted them in his garden near that city, where they had 
reached a hight of twenty-five feet in 1807, as stated by his son 
in his great work, North American Sylvia, vol. I, p. 180. 

Piiickiieya pvbens, Michx. — Georgia Bark. — Leaves large, oval 
or oblong, smooth above, hoary pubescent imdemeath. P'lowers 
tubular, an inch and a half long, white, with broad stripes of 
pink on the tube and in the center of the revolute petals. Fruit 
a globose papery, two-celled, capsule, opening at the top and 
containing numerous smaU seeds. A small tree with a wide 
spreading top, seldom more than twenty-five feet high, or stem 
over six inches in diameter. Wood very soft, and of no value, 
but the bark has been used more or less as a substitute for 
Peruvian bark, as it contained similar bitter tonic properties. 
Found wild on the marshy banks of streams in South Carolina 
and Florida. 

piRtJS, Linn. — Apple, Pear, Etc, 

An extensive genus, containing about forty species, princi- 
pally in the temperate regions of Europe, Asia, and America. 
The apple, pear, crab apple, quince, service tree, mountain ash, 
and their many varieties, are all Included in this genus. As 
there are few trees among them worthy of the arboriculturist's 
attention, I shall omit aU except those Inhabiting the United 
States. 

Pirns Amerifaiia>DC. — American Mountain Ash. — Leaves com- 
posed of thirteen to fifteen lanceolate, taper-pointed serrate 
leaflets. Flowers white, in large, flat cymes or clusters. Fruit 
in large clusters, not larger than peas, bright-scarlet, remaining 
on the tree until winter. A handsome ornamental tree, twenty 
to thirty feet high, reaching a very high northern latitude, even 
being found in Greenland and Labitidor, and throughout the 
Canadas, all of our more Northern States, and southward along 
the mountains to North Carolina. There are several cultivated 
varieties of this species, also a very large number of the Euro- 
pean Moimtain Ash (P. aucuparia\ which may be foimd de- 
scribed in nurserymen's catalogues. 

P. ans^ni^tl folia, Ait. — Narrow-leaved Crab Apple. — Leaves lan- 
ceolate or oblong, acute at the base, serrate. Flowers few in a 
cluster, rose-color, very fragrant. Fruit very acid. A small 
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tree, said to be found in Pennsylvania and southward, but I am 
inclined to think not very common, as I have failed to find it 
in cultivation, or obtain specimens from my correspondents 
who reside in the regions where it is said to be indigenous. 

V\ arbntifoKa, Linn. — Choke Berry. — Leaves oblong or obovato, 
finely serrate. Flowers white or tinged with purple. Fniit 
pear-shaped or round, red, sometimes purple. There are several 
wild varieties, one with black fruit. This is the Arcniia arbuti- 
folia of Ell. A small tree or large shrub, sometimes ten or 
twelve feet high. Li swamps South. 

P. eonorariE) Linn. — ^American Crab Apple. — Leaves simple on 
long, slender petioles, ovate or roundish, very smooth, and two 
to three inches long. Flowers few in a cluster, ro^e-color, and 
very fragrant. Fruit an inch or more in diameter, rather 
broad and fiat. Very acid and astringent ; usually of yellowish- 
green color. A small tree, but in rich alluvial soils sometimes 
twenty-five feet high. Wood light-colored, but hard and fine- 
grained. A handsome ornamental tree. Central New York, 
west to Wisconsin, south along the mountains, and in the Mis- 
sissippi Valley. 

P. liyularis, Dougl. — Oregon Crab Apple.—Leaves simple ovate- 
lanceolate, acute or acuminate, one to three inches long, some- 
times three-lobed, more or less woolly-pubescent, as well as the 
young branches. Flowers small, white. Fruit red or yellow, 
about a half inch long. A small tree twenty to twenty-five 
feet high. In low grounds in California and northward to 
Alaska. 

P. sambncifolla, Cham. & Schlect. — ^Western Mountain Ash. — 
Leaves pinnate, and leafiets in four to six pairs, oblong-acute, 
sharply serrate. Flowers white, like those of the Eastern 
Moimtain Ash. Fruit red, round, and about a quarter of an 
inch in diameter. A small shrub. In the Sierra Nevada, and 
north to Sitka. 

pisciDiA, Linn. — Jamaica Dogwood. 

A small genus of tropical trees with unequal pinnate leaves, 
and pea-shaped fiowers in terminal or axillary spikes. Fruit a 
bean-like pod, contracted between the seeds. We have one spe- 
cies. 

Plscidia Erythrina, L. — Jamaica Dogwood. — Leaflets seven to 
nine, oblong-ovate, abruptly pointed. Young branches, leaves 
and fiower-stalks silky and whitish, but becoming smooth with 
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age. Flower panicles, axillary or terminal, white with red 
veins. Leaves deciduous. Pods about two inches long. Nuttall 
says the wood is heavy, hard and resinous, light-brown, rather 
coarse-grained, but durable. A small tree in Southern Florida 
and through the West Indies. 

PiSTACiA, Will. — Pistacia Nut, Etc. 

A small genus of dioecious sub-tropical trees, mostly natives 
of Southern Europe. One, the P. officinalis, is extensively cul- 
tivated in Sicily, for its fruit known as the Pistacia nut. 
Another, the P. Terebenthus, yields the Cypress turpentine, 
-while the P. lentiscus produces a mastick, much used among 
the Armenian women for cleaning the teeth and perfuming the 
breath. One species in North America. 

Pistacia Mexirana, HBK. — Mexican Pistacia. — ^Leaves com- 
posed of from five to ten pairs of small, oblong-ovate leaflets, 
on a slightly winged leaf-stalk. Flowers dioecious and without 
petals, in axillary clusters or panicles. Fruit small, somewhat 
compressed. A small tree in Western Texas, Southern Cali- 
fornia, and through Mexico. 

PITHECOLOBIDM, Martin. — Cat^s Claw. 

The genus Inga, from which the Pithecolohiums have been 
separated, is an extensive one, and the species may be truthfully 
said to encircle the entire globe in tropical climates. They are 
mostly trees of large size. They are all evergreen, with acacia- 
like f oliagei Fruit a legume or bean-like pod. We have one 
species, the 

Plthecolobinm Un^j^nis-Cati) Benth. — Cat's Claw. — Branches 
usually spiny, but sometimes unarmed. Leaves bi-pinnate, leaf- 
lets four ; thin and obliquely obovate. Flowers yellow in glo- 
bose-heads, in a loose raceme. Pods spirally twisted, containing 
five to six white seeds. A small tree fifteen to twenty feet 
high in Southern Florida and the West Indies. 

PLANE RA, Gmelin. — Planer Tree. 

A small genus of deciduous trees, closely related to the elms, 
but with nut-like wingless fruit. All are handsome ornamental 
trees. 

Planera aqnatira, Gmel. — Planer Tree.— Leaves from an inch to 
an inch and a half long, ovate, in short petioles, sharp-pointed, 
serrate, with a rough surface. Flowers in small clusters, appear- 
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ing before the leaves. Seed ovate, covered with warty scales. 
A small tree forty to fifty feet high, in low, moist soils, in 
North Carolina and southward. Not quite hardy north of Phila- 
delphia, except in very favorable sheltered situations. The 
Japanese species or Eaaka Elm (P. acuminata) is a far more 
hardy and robust growing tree than our native species. It has 
large, glossy, smooth leaves, on red stems. The young shoots 
are also red. A handsome and desirable ornamental tree. The 
Caucasian Planera, P. parvifolia, also thrives very well in Nevr 
York and vicinity. 

PLAT ANUS, Tour. — Buttouwood, Sycamore, Etc, 

A genus of about a half dozen species, all but one inhabiting 
North America. Large trees, with very close, smooth bark, 
which, as the stem and branches enlarge, breaks up and falls 
off in large flakes. The flowers are in dense, globose, naked, 
unisexual heads, mingled with minute hairy scales, forming a 
dry, rough, one-celled, and one-seeded fruit, pendulous, and 
usually remaining on the trees until late in winter. All the 
species and varieties may be readily propagated with ripe wood 
cuttings of either one or two-year-old wood, but ttey should 
always be planted in a moist soil. 

Platanns oceldentalis, Linn. — Buttonwood, Sycamore. — Leaves 
large, six to ten inches broad, roundish heart-shaped, but deeply 
and angularly lobed and toothed, covered when young with 
dense whitish down, but soon becoming smooth. The pendu- 
lous fruit about an inch in diameter. One of the largest trees 
found east of the Rocky Mountains, often from seventy-five to 
a hundred feet high, with stem ten to fifteen feet in diameter. 
The stems of large specimens often becoming hollow, only a 
shell of three or four inches in thickness remaining sound. 
These old hollow trunks were utilized by the early settlers in 
Western New York, Ohio, and Indiana, for grain bins, smoke- 
houses, and similar purposes, and then sometimes the pioneer 
and his family found shelter in them, for it was an easy matter 
to cut down one of the large, hollow trees, and then divide it 
into sections of the required size with saw or axe. A few 
slabs or pieces of bark, or slab-like sections of the same tree, 
made a good roof or cover. Wood brownish, cross-grained, 
cannot be split, and for this reason is in demand for meat- 
blocks and similar purposes. Decays quickly if exposed to the 
weather. Common in all of our Northern States, and southward 
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to Florida. It grows to a large size, and is veiy abundant in 
the bottom lands along the Ohio and Mississippi Rivers. 

P, raeemosa, Nutt. — Cahfomia Button wood. — ^Leaves very 
variable, densely downy when young, broadly heart-shaped in 
outline, three to five-lobed, usually above the middle, lobes 
sharp-pointed, entire, or coarsely toothed. The leaves often a 
foot broad, and sometimes two feet on young, thrifty sprouts. 
Fertile heads two to seven in a string, a necklace-like spike. 
Fruit an inch in diameter. A common tree from the Valley of 
the Sacramento to Southern California. Bark very white, wood 
brittle, but said to receive a good polish and to be more durable 
than that of the Eastern species. The largest tree, whose 
measurement has been reported, is growing in Santiago Canyon, 
Los Angeles County, and was found to be twenty-nine feet and 
seven inches in circumference, but the trees rarely reach ahight 
of a hundred feet, or more than six feet in diameter (Botany of 
California, Vol. II.) Platanus Wrightii, Watson, is closely allied 
to the above, and probably Mexican, but said to be found in 
Southeastern Arizona. 

FOREIGN SPECIES AND VARIETIES. 

The Oriental Plane tree, or Sycamore, is better known in culti- 
vation than our native species, because it was early introduced 
and more extensively propagated by our nurserymen^ By some 
persons it is considered more desirable as an ornamental tree, as it 
has a more graceful habit. The branches are not quite as rigid, 
but often curved downward. In spme instances it is decidedly 
drooping, with the ends curving upward. Some authors recog- 
nize two Asiatic species, the P. orientalis, Linn, and P. cuneaia, 
Willdenow, but it is doubtful if they are distinct species. There 
are many varieties in cultivation, among which I will name 
P. urnbraculifera, a dwarf, tortuous growing variety. P. acer- 
folia, the maple-leaved. P. nepalensiSf with cut leaves and a 
pyramidal habit. P. liriodendrifolia has leaves resembling the 
Tulip Tree, raised by a nurseryman near Meton, Italy. P. quin- 
qudobata, a variety with leaves divided into five-lobes. P. ds- 
plenifola, the leaves of which are very evenly and symmetrically 
divided. All the species and varieties of Platanus are hardy 
in our Northern States, at least so far as they have been tested. 

POPULUS, Tour. — Poplar, Aspen, 

A genus of about twenty species of deciduous trees, one-half 
the number natives of North America, and the others in- 
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habitants of the Old World, mainly in the northern or colder 
regions. Flowers minute, in drooping catkins, on a cup-shaped 
disk, usually appearing before the leaves. Seeds minute, usual- 
ly furnished with a long tuft of cottony down at one end. 
Trees of light, soft wood, of little value except for fuel, and 
for this reason only prized where better kinds are scarce or un- 
attainable. They are usually propagated from cuttings, as 
most of the species can be rapidly multiplied in this way. The 
rapidity with which some of the larger species grow, has made 
them very popular for planting in the prairie regions of the 
West, and while they have, no doubt, served a good purpose, 
they are at the same time far inferior to many other kinds of 
our indigenous forest trees. Some of the species have been de- 
scribed under quite a number of different names, all of which 
will be found elsewhere, only one being employed in connection 
with my remarks on each. 

Popalns ang^nsti folia, Jame3. — Willow-leaved Poplar. — Leaves 
three to four inches long, taper-pointed, slightly heart-shaped 
at base, serrate, smooth, shining, bright green. Branches rather 
slender with smooth bark. Usually a stocky tree with a broad, 
open, rather graceful head, forty to sixty feet high, with stem 
two to three feet in diameter. Bark on old trees thick and 
deeply furrowed. Wood light-colored, soft and spongy, of little 
value. A handsome tree, resembling a Willow more than the 
ordinary Poplars of the East. Common in the canyons of Ari- 
zona, Northern New Mexico, Colorado, and northward to the 
Columbia River. 

P. balsamifera, Linn. — Balsam Poplar, Tacamahac, Balm of 
Qilead. — ^Leaves ovate, gradually tapering and pointed, some- 
times heart-shaped, finely serrate, smooth on both sides. 
Branches round, buds large and covered with a fragrant resin- 
ous matter, which appears to become volatile on the approach 
of warm weather, and is widely diffused. There are several 
natural local varieties of this species, among which are var. P. 
candicans, Gray, P. nigral Catesby, etc., etc. A tall, rather 
pyramidal-shaped tree, along the banks of streams from Wis- 
consin to New England, and northward to the Arctic regions. 
A rare tree in forests except far north, but has long been a 
favorite ornamental tree for planting near dwellings, probably 
on account of its odoriferous buds, which are supposed to 
possess valuable medicinal properties, and are often gathered 
and used for making an ointment that has a good reputation 
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among the people in the country in the treatment of womids, 
bruises, rheumatism, and tumors. The name, **Tacamahac," 
"was given this tree on account of the resemblance of the bal- 
samic coating of the buds to the genuine Tacamahaca, or res- 
inous product of Fagara octandra. 

P. Fremonti, Watson. — Fremont's Poplar.— -Leaves -broadly tri- 
angular, or somewhat kidney-shaped, with a broad, acute 
I)oint, with only a few serratures in each side. Leaf -stalks one 
to two-and-a-half inches long. Fruiting catkins three or four 
inches long; seeds small, white. A large tree, with gray, 
cracked bark, that on the young branches yellowish. Twigs 
round, smooth, not winged or angled. Along the Sacramento 
River in Califomia, and westward to Utah. Var. Wislizeni, 
Watson, has sharply acuminate leaves, with very slender pistil- 
late catkins, two to six inches long. This is the P. monUifera, 
Torr., in Botany of the Mexican Boundary Survey, and found 
further south than the species. 

P. grandldentata^ Michx. — ^Large-toothed Aspen. — Leaves three 
to five inches long, roundish-ovate, with large, irregular, sinu- 
ate teeth, and when young, densely covered with white, silky 
wool, but becoming smooth on both sides. A large tree sixty 
to eighty feet high, with rather smoothish gray bark. Wood 
light and soft, and of late years used for paper pulp. Common 
in the north, from Nova Scotia, Canadas, and the Northern 
States, but rare southward except along the Alleghanies. 

P. heterophylla, L. — Downy-leaved Poplar. — Leaves heart- 
shaped or roundish-ovate, with obtuse, incurved teeth ; white, 
•woolly when young, but becoming smooth, except on the ele- 
vated veins beneath. Branches round. A large tree seventy 
. or eighty feet high, not common or very abundant. New Eng- 
land to Illinois ; southward to Arkansas, and eastward to North 
Carolina. 

P. monilifera, Ait. — Cottonwood, Carolina Poplar. — ^Twigs and 
smaller branches thick, smooth, but sharply-angled or winged. 
Leaves large, six to nine inches long, broadly heart-shaped, 
smooth, sharply serrate, with slightly incurved teeth. Fertile 
catkins very long, with scales finely fringed, but not hairy ; a 
very large tree, often a hundred feet high, with stem four or 
five feet in diameter. Wood soft, light, but bums rapidly 
when seasoned, but gives out little heat. A common tree in 
moist, low grounds, from New England to Colorado and Idaho, 
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and southward to Florida, but most abundant in the Mississippi 
Valley. This species has been extensively planted on the prair- 
ies, and is still highly recommended as a forest tree, but its 
merits consist mainly in the facility with which it is propagat- 
ed, and rapidity of its growth, the wood being very inferior, 
even for fuel, to some of the other species of this genus. There 
is a handsome golden-leaved variety of this species, also a weep- 
ing variety, both handsome little trees. 

P. tremnloldes, Michx. — Quaking Asp, American Aspen. — 
Leaves roundish, heart-shaped, with a sharp point, and some- 
what regular teeth, smooth on both sides, with downy margins. 
The leaf -stalks long and slender, slightly flattened on the sides, 
which probably accounts for the constant trembling of the 
leaves, when there is the slightest breeze. A common and 
well-known tree, both in forests and under cultivation. A 
widely distributed species, extending entirely across the Con- 
tinent, through British America to the Pacific, extending north- 
ward to the Arctic Ocean. Usually in dense groups on moist 
soils, on high elevations in our mountain ranges. I have found 
large groves of this species in the Rocky Mountains at an 
elevation of ten thousand feet. A medium-sized tree, fifty to 
seventy-five feet, with stem twelve to twenty-four inches in 
diameter. Bark smooth, hard, and thin, whitish on the out- 
side, yellow within, quite brittle. Wood white, soft, but of 
a firm texture, somewhat resembling that of the White Birch, 
makes good fuel, and a Quacking Asp log will hold fire longer 
than any other kind of wood I ever tried while camping in the 
Rocky Mountain regions. The Indians are well acquainted 
with this property of the Quacking Asp, and in moving their 
camps, they use a brand or coals of this tree for taking fire 
from the old to the new. It is also a favorite tree with the 
beavers for building their dams. 

P. trichocarpa, Torr, and Gray.— CaUfomia Balsam Poplar. — 
Leaves heart-shaped, or ovate to lanceolate, scalloped with 
rounded teeth, two to four inches long ; stalks an inch or two 
long; fertile catkins five or six inches long. Seeds nearly 
white. A lar^e tree in California, from San Diego northward 
to British Columbia. In Washington Territory, it is said to 
grow nearly one hundred feet high, with stem three to six feet 
in diameter. In low valleys and canyons near streams. ' 
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FOREIGN SPECIES AND VARIETIES. 

I do not know of any species or varieties of the exotic Pop- 
lars, that are of any economic value, although there are a few 
worthy of cultivation as ornamental trees. The two foreign 
species best known in this country, are : 

Popnlvs alba. — ^Abele Tree, or Silver Poplar. — A large, rapid- 
growing tree, native of Euroi)e, with large-lobed leaves, green 
above and silvery white beneath. A rather handsome tree, but 
r. decided nuisance, owing to the great abundance of suckers, 
which come up almost constantly from, the roots. There are 
several varieties of this species, but all have the same habit, 
and for this reason are not to be recommended, except for 
planting in locations where the suckers will not interfere with 
the growth of other kinds of plants. If grafted on stocks of 
species that do not throw up suckers, the Silver-leaved Poplars 
might be admitted into grounds of limited extent. 

P. dilatata, or fasti^iata. — ^Lombardy Poplar. — A century ago this 
was a favorite tree for planting near churches, cemeteries, and 
dwellings, but of late it is seldom employed, except to give 
variety of form in arranging the trees planted in large parks 
and pleasure grounds. 

?• nigra. — ^European Black Poplar. — Has wide, spreading 
branches, with very large leaves, and very sticky or glutinous 
buds. 

P. saayeolens. — ^This species is from Central Asia, and was in- 
troduced by Dr. Regel, director of the Imperial Gardens at St. 
Petersburg, Russia. — It possesses a very agreeable aromatic 
odor ; hence the specific name. This is very evident when the 
buds are rubbed between one's fingers. 

There is a handsome weeping variety of this (P. nigra pendu- 
la\ that is propagated by grafting high upon strong stocks of 
some erect young species. In addition I may name the Weep- 
ing Grecian Poplar (P, grceca pendula). The Curled-leaved 
Poplar (P. cri»pa). Several additional species and varieties 
have been introduced from Europe and Asia, and may be 
found described in nurserymen's catalogues. 

PROSOPis, Linn. — Mesquit, Screw Bean, 

' A genus of nearly twenty species of tropical-evergreen, 
spiny trees, closely allied to the acacias^ having pinnate leaves, 
pea-shaped fiowers, and fruit a bean-like pod, containing sev- 
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eral seeds. About a dozen species inhabit South America, and 
northward to Mexico, two only extending into the United 
States. 

Prosopis Jnlliora, DC. — Honey Mesquit, Algaroba. — Leaves 
composed of from six to thirty pairs of short oblong, or linear 
leaflets, a half inch to an inch and a half long. Flowers very 
minute, greenish-yellow, in cylindrical spikes. Pods six inches 
or more in length, straight, or somewhat curved, contracted 
between the seeds. These pods, at certain stages of ripeness, 
are pulpy, and the pulp is quite sweet and sugary. Branches 
and twigs armed with short, strong spines. In figure 45, is 
shown a branch of Mesquit with leaves, flowers, and a pod, of 
nearly natural size. The Mexicans and Indians make use of 
the bean, out of which they form a kind of meal called pinole, 
and although of a sweet, nauseous taste to the civilized palate, 
it is considered wholesome. These beans are also fed to horses, 
cattle, and they are quite a luxury to the Donkey or Mexican 
Burro. The tree exudes a clear gum, very much Uke Gum Ara- 
bic, for which it may some day become a substitute, at least 
for many purposes. The Mesquit is a small tree, seldom grow- 
ing more than thirty feet high, and more often it is a straggling 
shrub. Sap-wood yellowish, heart-wood reddish-brown, very 
hard and durable, making a most excellent fuel, and for this 
purpose superior to the best hickory, and has long been em- 
ployed in smelting furnaces in Mexico and Arizona. It is 
found on the plains of Western Texas, New Mexico, Southern 
Colorado, Southern California, and southward through Mexico. 

P. pnbeseenS; Banth. — TomiUa, Screw-pod Mesquit. — ^Leaflets 
in five to eight pairs, oblong, very shori. Flower spikes one to 
two inches long. Pod thick, spirally twisted, with numerous 
turns, forming a narrow, straight cylinder one to two inches 
long, pulpy within. The pods of this speciss are also grorni 
into meal by the Indians, and fed green or when nearly ripe to 
their ponies. A shrub or small tree, twenty to thirty feet high. 
Wood similar to the last. In San Diego, California, near Fort 
Mohave, and east to New Mexico, and southward through 
Mexico. 

PRUNUS, Tour. — Plum and Cherry. 

An extensive genus of about eighty species, distributed over 
the northern hemisphere, mainly in temperate climates. The 
^nus includes many of our best known, and best cultivated 
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fruits, the Plum, Cherry, Sloe, Cherry-laurel, Peach, Nectarine, 
Apricot, etc. There are about twenty species indigenous to 
North America, mostly trees or shrubs, with deciduous, alter- 
nate leaves. Flowers composed of a campanulate or turbinate,, 
flye- cleft calyx, deciduous. Petals five, spreading, usually 
white or but slightly colored, 

Prnniis Amerltana, Marshall. — ^Wild Plum. — ^Leaves ovate, or 
somewhat obovate, pointed, coarsely or doubly serrate, quite 
smooth. Fruit roundish, oval, yellow or red, one half to an 
inch in diameter, having a flattened stone with broad margins. 
Fruit is quite variable in flavor, sometimes pleasant, but with 
a tough, rather bitter skin. There are a large number of im- 
proved cultivated varieties of this species. A small, thorny tree, 
seldom over twenty feet high. Wood of a reddish color, and 
quite hard. Common in low, moist soils, from British Amer- 
ica to Florida, and westward to the Rocky Mountains. 

P. Andersoni, Gray. — Anderson Cherry. — ^A low shrub, only 
two or three feet high, with solitary, rose-colored flowers, a 
half inch broad, fruit small, and thin fleshed, with stone com- 
pressed, sharply angled on one side, and furrowed on the other, 
resembling a small peach stone. In foot hills of Northwestern 
Nevada. 

P. Caroliniana, Ait. — ^Mock Orange, Cherry-Laurel. — ^Leaves 
thick and leathery, evergreen, smooth and glossy, ovate-lance- 
olate, acute, mostly entire. Flowers in short racemes, white. 
Fruit ovoid, soon becoming dry and black, stone round. A 
tree sometimes thirty or forty feet high. Wood reddish, fine- 
grained, but brittle. North Carolina south, and westward to 
Texas. 

P. Chieasa, Michx. — Chickasaw Plum. — ^Leaves thin, lanceo- 
late, or oblong-lanceolate, sharp-pointed, smooth, and minutely 
serrate, with teeth incurved. Flowers on short stalks. Fruit 
round, yellowish-red, of an agreeable flavor. Several improved 
varieties are in cultivation. A thorny shrub or small tree, 
seldom over fifteen feet high. Native habitat not positively 
identified, but has become naturalized in old fields and thickets 
in both the Eastern and Western States, as well as in the 
Southern, where it is supposed to be indigenous. 

P. demlssa, Walpers.— Wild Cherry.— Leaves ovate, or oblong- 
ovate, usually broadest above the middle, abruptly pointed, 
grounded or heart-shaped at base. Flowers white, in terminal 
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racemes, appearing after the leaves. Fruit small, round, purp- 
lish-black, or red, sweet and edible, but somewhat astringent. 
An erect, slender shrub, three to twelve feet high. San Diego 
northward to the Columbia River, and eastward to the 
Iwocky Mountains. I foimd this species with several natural 
varieties growing in the canyoDS of New Mexico, at an eleva- 
tion of seven or eight thousand feet. The fruit on some plants 
are quite small and black, on others near by large or nearly 
a half inch in diameter, and of a bright red color, and produced 
in long, drooping racemes. I have some very promising seed- 
lings of the large red variety, which I hope to fruit soon. 

P. emarginata, Walpers. — California Cherry.— Leaves oblong- 
obovate to oblanceolate, one to three inches long, narrowed to 
a short petiole, with one or more glands near the base. Flowers 
six to twelve in a cluster. Fruit round, black, about one-third 
of an inch long, very bitter and astringent. A small shrub four 
to eight feet high. 

Var. mollis, Brewer, is said to be a much taller-growing, 
reaching a hight of twenty-five feet, mostly in open forests in 
Northern Califomia, Oregon and Washington Territory. 

P. fascienlata, Gray. — Dwarf Cherry. — Leaves small, a half- 
inch long, in bimdles or clustered, obtuse or acutish, with very 
short stalks. Fruit very small, hairy or velvety skin ; pulp 
thin, stone acute at both ends, smooth and scarcely margined. 
A small, much-branched shrub, two or three feet high. Li 
Southern Sierra Nevada, Utah and Arizona. 

P, ilirifolia, Walp. — Evergreen or Holly-leaved Cherry. — 
Leaves thick and rigid, shining above, broadly-ovate, obtuse or 
acute, somewhat heart-shaped at base, spinosely toothed, an 

I inch or two long. Flowers small in racemes, as shown in fig. 
46. Fruit large, half an inch in diameter or more, usually red, 

[ but often dark purple or black. Pulp acid and astringent, but 
pleasant flavored. The bark is gi*ay, rather rough. Wood close- 
grained, tough and of a reddish color. A large and handsome 
evergreen shrub in the Coast Ranges of Califomia, from San 
Francisco to San Diego and Western Arizona. 

P. maritima) Wang. — Beach Plum. — Leaves ovate or oval, 
finely serrate, soft, velvety underneath. Flowers white, pro- 
duced in great abundance. Fruit globular, dark purple, about 
a half inch in diameter, edible and rather pleasant flavored. 
Under cultivation, the fruit becomes much larger than in the 

9 
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wild Btate. A low, atra^ling, thorny ahrub, six to ten feet 
high, along the eea-beach from Masaachusette. southward to 
Tirginia. A handsome ornamental shrub that thrives inland, 
and in dry, sandy soils, as well as on the sea-coast. 
P<PnujlTaMha,Ij.— WildBed Cherry, —Leavee obkmg-lanceo- 



Kjr. 46.^HOI.l.T-!.EAVED CHERRT. 

late, pointed, finely serrate, shiny, green and smooth on both 
aides. Flowers many in a cluster, on long stems. Pruit round, 
light red, quite smaU, pulp thin and quit« acid. A small tree, 
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twenty to thirty feet high in rocky woods, often taking posses- 
sion of abandoned woodlands, or those from which the trees have 
been destroyed by fires or tornadoes. This species of wild 
cherry has been recommended as a stock for the cultivated va- 
rieties ; but I am not aware that it has been used to any con- 
siderable extent by nurserymen. A common tree far to the 
north, and along the mountains southward to North Carolina. 

P. pmnlli, L. — Dwarf or Sand Cherr}-. — ^Leaves obovate-lanceo- 
late, tapering to the base, somewhat toothed near the apex. 
Flowers small, white, few in a cluster. Fruit one-fourth to a 
half -inch in diameter, dark red. Flesh of a sub-acid or rather 
insipid taste. A low spreading or prostrate shrub, with many 
slender stems. A rather unproductive shrub in cultivation, but 
wonderfully prolific when growing in the sands along the 
shores of our northern lakes and ponds. Plants of this species 
have often been offered for sale by tree-peddlers, in fact, large 
numbers have been sold under such names as Utah Cherry, 
Dwarf Cherry, etc., but it is not worth cultivating except as a 
curiosity. It is found wild in Massachusetts, and westward to 
Lake Superior. 

P. serotina, Ehrh. — ^Wild Black Cherry. — ^Leaves oblong, taper- 
pointed, serrate, with incurved short teeth ; rather thick, 
smooth, and shining above. Flowers in long pendulous racemes. 
Fruit purplish-black, slightly bitter, but with a pleasant vinous 
tastCf Wood light red, close-grained, easily worked, and long 
known as one of our most valuable native woods for various 
kinds of cabinet work. A large tree, sixty feet high and over, 
with stem three to four feet in diameter. Once very abundant 
in our Northern States, but trees of large size are becoming 
quite scarce. It is found in forests as far north as Hudson's Bay, 
and south to Florida, and west to Texas, and northward in the 
Valley of the Mississippi to Iowa. 

P. snbeordata, Benth. — California Plum. — Leaves ovate, heart- 
shaped, or wedge-shaped at base, obtuse or acute, sharply and 
finely serrate. Young branches and leaves pubescent in spring, 
becoming smooth in summer. Fruit about three-fourths of an 
inch long, red, and edible ; stone acutely edged on one side. A 
scraggy shrub, four to ten feet high. California and Oregon in 
dry, rocky MQs. 

P. nmbellata* — Ell. — Leaves thin, ovate-lanceolate, acute at 
both ends, sometimes the upper ones are rounded at the base ; 
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finely and sharply serrate, smooth or soft-downy heneath. 
Fruit round, nearly a half -inch in diameter, dark-purplish or 
black, acid and slightly bitter. This species may be only a 
southern variety of our northern Beech Plum (P. •iivaritima). 
A shrub or small tree in light, sandy soils. South Carolina and 
Florida. 

Of the forei^ species and varieties, there are such a vast 
number, that I cannot afford the space that would be required 
to mention them all, however briefly, besides they are mostly 
fruit or small ornamental trees of no especial interest to the 
practical forester. The common Sweet Cherry of our gardens 
is descended from the Prunus Cerasus of Europe, or may be 
Asia, as its native country is not positively known, for it has 
run wild all over Europe, as well as in our Eastern States. The 
sweet varieties are separated in a class by themselves, under the 
general name of Bigarreau cherries, while the more dwarf and 
acid varieties are called Morellos, There are many handsome 
ornamental varieties of each, both weeping, double-flowering. 
China, Japan, Nepal, the Himalayas, and various countries in 
Southern as well as Northern Europe, have given us numer- 
ous species and varieties of the genus. 

QUERCUS, Linn — Oak. 

An extensive genus of nearly two hundred and fifty species, 
distributed throughout the temperate regions of Asia, Europe, 
and North America. It includes both evergreen and deciduous 
trees and shrubs, with alternate, simple, or pinnately-veined 
leaves. Staminate flowers in slender, drooping catkins. Pis- 
tillate flowers, solitary, in clusters, or sometimes in spikes, ses- 
sile in a cup-like, scaly involucre, which enlarges into a rough 
cup around the base of a single, one-seeded nut or acorn. The 
cotyledons thick and fleshy, remaining undergroimd in germi- 
nation, like those of the common garden pea, not lifted above 
the surface as in the bean. For more than a hundred years the 
botanists of the world have been at work at this most difficult 
genus, and while in a measure they have brought ** order out 
of chaos,'* and especially in our North American species, there 
is still much to be done before the oaks of the world are scien- 
tifically described and correctly classified. The great work of 
F. Andrew Michaux & Son, on the American Oaks and other 
trees, published in Paris 1810-13, under the name of " North 
American Sylva," and later published in this country, will long 
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remain a monument to the industry and scientific attainments 
of the authors, but recent discoveries, especially in the Rocky 
Mountain regions and westward, has not only added many new 
species of the oak, but has also made it necessary to revise some 
of the earlier classifications of the members of this genus. The 
late Dr. Gteorge Engelmann, of St. Louis, Mo., a most capable 
botanist, devoted much time to the study of the oaks, and pub- 
lished an excellent paper on the subject in the Transactions of 
the Academy of Science, of St. Louis, Vol. Ill, 1876, and also 
elaborated the oaks of California for the Botany of California, 
edited by Sereno Watson, issued as supplementary volumes of 
the Geological Survey. I accept Dr. Engelmann's arrangement 
of the si)ecies, but may add that he was well aware of the diffi- 
culties to be met in attempting this work, for in the paper re- 
ferred to, in speaking of the many varieties of the Rocky 
Mountain scrub-oak, he says : ** If one oak behaves thus, why 
not others ? Thrown into a sea of doubt, what can guide us to 
a correct knowledge." Having spent many months among 
these scrub-oaks, I am fully aware of the difficulties to be met 
in trying to determine where a variety ends, and a species be- 
gins, consequently am more than willing to throw the responsi- 
bility of separating them upon some one else. 

Qnerens agrifolia, Nee.— Encino Holly-leaved Oak. — Leaves 
oval to oblong, two to three inches long, usually obtuse or 
heart-shaped at base, the uneven margins with spine-tipped 
teeth, but these are sometimes absent. Petiole or leaf -stalks 
downy. Acorns sub-sessile or sessile, solitary or in clusters, 
maturing the first season, slender, and one to one and a half 
inches long, and about one-third of an inch broad. This is one 
of the Black Oaks. A large tree, with very thick gray bark, 
and wood rather cross-grained and perishable. A very pictur- 
esque oak, with very stocky stem, sometimes twenty feet in 
circumference, and Prof. Brewer reports specimens near Mount 
Diablo, with a spread of branches of one hundred and twenty 
feet. A variety {Q. agrifolia, var. frutescens), is only a shrub, 
three to five feet high. A common tree in the maratime portion 
of California. 

Q. alba, L. — ^White -Oak. — Leaves whitish, pubescent while 
young, but soon become smooth, bright green above, with 
three to nine oblong or linear-obtuse, mostly entire oblique 
lobes. Leaves very persistent, many remaining on the trees all 
winter, and only fall when pushed off by the expanding buds 
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in spring. Acorn ovoid-oblong, about an inch long, set in a 
shallow, rough cup. The kernel sweet-tasted, or only slightly- 
bitter, edible. A large tree, sixty to eighty feet high, with stem 
six feet and sometime? more in diameter. Wood light-colored, 
heavy, very tough, and elastic, well-known as one of the most 
valuable of American forest trees. The wood is very durable, 
and is always in great demand for a variety of purposes, especi- 
ally for agricultural implements, carriages, and ties for rail- 
roads. A common tree incur northern forests, extending south- 
ward to Florida. The white oak should be given a prominent 
place in every collection of native forest trees cultivated for 
economic purposes. 

Q, aqnatira) Catesby. — Water Oak. — Leaves perennial or ever- 
green, obovate-oblong, or wedged-shape, smooth on both sides ; 
obtusely three-lobed at the summit, often entire, or on young 
shoots, toothed or lobed, with bristle-like awns. Acorns small, 
globular, downy, and set in a shallow saucer-shaped cup. A 
small tree with smooth bark, seldom growing more than forty 
feet high. Wood variable, sometimes tough, but more com- 
monly rather brittle, used principally for fuel. In swamps and 
along the banks of streams, from Maryland to Florida and west- 
ward. 

Q. bleolor, Willd. — Swamp White Oak. — Leaves unequally and 
deeply sinuate, toothed, almost pinnatifid, whitish, downy be- 
neath, and bright green above. The leaves intermediate in 
form, between the white and chestnut oaks, but the species is 
usually classed with the latter. Acorns nearly an inch long, 
oblong-ovoid, set in a shallow cup, often mossy-fringed at the 
margin. A large tree, sixty to eighty feet high, and stem five 
to eight feet in diameter. Wood closely resembling the white 
oak, and valuable. Most common in the Northern and West- 
em States in moist soils, but also found South among the 
mountains, but on moist or wet ground. Var. Miohauxii, Nutt. , 
has smaller leaves, and longer and more slender acorns. A 
large tree in Southern lUinois, Delaware, Florida, and South 
Carolina. 

Q. Breweri, Engelm. — Brewer's Oak. — ^Leaves small, one and a 
half to two or three inches long, deeply pinnatifid, lobes obtuse 
and emarginate, sometimes again lobed on petioles. Acorns 
sessile, an inch long, sot in a shallow cup. A small shrub, two 
to six feet high, on the middle or higher elevation of the Sierra 
Nevada, from Calveras County, Cal., to the Oregon line. 
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(l» Catesbsel, Michx. — Turkey Oak, Scrub-oak. — Leaves rather 
thick and broad, narrowed into a short stalk, deeply lobed, the 
lobes very acute, from a broad base, six to nine inches long. 
Acorns rather large, but quite short, set in a thick turbinate cup 
an inch broad, the upper scales curved inward. A small, scraggy 
rough-barked tree in dry pine-barrens, from North Carolina to 
Florida. 

Q, finerea) Michx. — Upland Willow Oak. — ^Leaves entire, about 
three inches long, and less than an inch wide, obtuse or acute, 
white tomentose beneath, persistant, and almost evergreen. 
Acorns small, almost round, the cup enclosing about one-third 
of the nut. A small tree, twenty to thirty feet high in the pine- 
barrens of North Carolina and Florida. Michaux states that 
this species, like that of the Black Oak, affords a beautiful yel- 
low dye, but the tree is too small to be of much value, even for 
fuel. Var. pumUa, Michx. Q, pumila, Walt., is a low shrub, 
only two or three feet high, with lanceolate, wavy leaves. Fruit 
of species and variety biennial. 

Q. chrysolepis, Liebm. — California Live Oak. — Leaves ever- 
green, oblong, acute, or terminating in a sharp, rigid point, ob- 
tuse or slightly heart-shaped at base, mostly entire on large 
trees, but on younger ones sharply toothed, sometimes both 
forms on the same branch, rather thick and about two inches 
long and an inch wide, yellowish, downy beneath, but after a 
year becoming bluish-white. Acorns oval, sometimes an inch 
and a half long, and only a half inch in diameter, set in a sau- 
cer-shaped cup, covered with triangular scales. Acorns matur- 
ing at the close of the second season. One of the largest oaks, 
with a flaky ash-gray bark in the Coast Ranges, and along the 
slojDCS of the Sierra Nevada. On the higher mountains it is of- 
ten a mere shrub. Var. vaccinitfolia, Engelmann, is a small 
shrub, three to six feet high, with acorns less than an inch long, 
with smaller leaves. 

Q. focdnea, Wang. — Scarlet Oak. — Leaves long, petioled, oval 
or oblong, with deep and broad-scalloped edges, and six to eight 
entire or sparingly-toothed lobes, rounded at the base, smooth 
and shining on both sides. Cup top-shaped, enclosing about 
one-half of the roundish depressed acorn, which is usually from 
a half to three-fourths of an inch long. The leaves turn bright 
red or scarlet in late autumn, and are quite persistent, although 
dropping after severe freezing weather sets in. A handsome 
large tree with gray bark, rough, but not deeply furrowed. 
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Wood white, heavy, moderately coarse-graiiied, sometimes quite 
tough, but variable in texture and value. New England, and 
near the coast, southward, on sandy soils, on red-sandstone 
ridges of New Jersey and south. Engelmann says it is found 
in Minnesota. There is yet some doubt as to whether this is 
really distinct from Q, tinctoria, 

Q. densiflora, Hook. & Am. — California Chestnut Oak. — Leaves 
persistent, oblong-acute, obtuse or rarely acute at base, entire, 
with revolute margins, but sometimes slightly toothed, tomen- 
tose beneath, or whitish, twf) to five inches long, a half inch to 
two inches broad. Staminate flowers in erect catkins, with 
pistillate at base. Acorns biennial, oval or oblong, sharp- 
pointed, an inch to an inch and a half long, with a very thick 
shell set in a very shallow cup. Kernel very bitter. A species 
intermediate l>etween the oaks and chestnuts. A middle-sized 
tree or shrub, but Professor Brewer says that in the Santa Cruz 
Mountains it grows to a bight of fifty or sixty feet, and rarely 
to eighty feet, with a stem two feet in diameter. Prof. Palmer 
reports it on the Coast Ranges of California, from the Santa Lucia 
Mountains, and among the red woods to the Shasta region. 

Q. Donglasiii) Hook. & Am.— Mountain White Oak, or Blue 
Oak. — Leaves small, only an inch or two long, oblong-sinuate 
or with shallow lobes, sometimes almost entire, on short stalks 
bluish-green, becoming smooth above, pubescent beneath. 
Acorns an inch or more in length, oblong, tapering or pointed 
set in a shallow cup, covered with flat scales. A medium to 
large tree, • with downy branchlets, on dry foot hills of the 
Coast Ranges of California, near the centre of the State. Resem- 
bles the white oak of the Eastern States, but does not grow bb 
large. The largest trees seen by Professor Brewer had a cir- 
cumference of nine feet. 

Q. dnmosa, Nutt.— Small-leaved Oak.— Leaves small, a half 
inch to an inch long, oblong-obtuse, rounded, or rarely acute at 
the base, entire or slightly sinuate on young shoots, toothed, 
dark green above and pubescent beneath. Acorns sessile, varia- 
^ ble in size, an inch long or more, sometimes slender and small, 
set in deep cups, usually strongly tubercled. Var. btUlata has 
leaves rounder, thicker and paler in color. A tall shrub or 
smaU tree, seldom over twenty feet high, and with slender 
straight branches. Leaves persistent through winter. In the 
Coast Ranges, from San Diego to San Francisco Bay. The variety 
in the Santa Lucia Mountains (Prof. Brewer). 
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<t. Emoryi, Torr. — Dwarf Evergreen Oak. — ^Leaves small, ever- 
green, slightly lobed, acorns very small. A widely spread 
shrubby evergreen oak in Southern Texas, New Mexico, Arizona, 
and southward in Mexico. 

<t* falcata, Michx. — Spanish Oak. — Leaves oblong, rounded at 
the base, three to five-lobed ; the lobes entire or sparingly 
toothed at the apex, the terminal one commonly narrow and 
elongated. Acorns about a half inch long, set in a cup enclos- 
ing half of the roundish nut. A large tree, often sixty to seventy 
feet high, and stem four feet in diameter. Wood dark-brown 
or reddish, coarse-grained, decays rapidly when exposed to 
moisture. Bark thick, rich in tannin, and often extensively 
employed by tanners in making what is called " Oak-tanned 
Leather." New Jersey, southward to Florida, and westward to 
the Valley of the Mississippi. Very abundant in the Southern 
States. 

<)• Garryana, Dougl. — Western Oak. — ^Leaves four to six inches 
long, by two to five wide on stalks, a half to one inch long, 
coarsely deeply cut-lobed ; lobes broad, obtuse, or sometimes 
sharp-pointed, dull green above, beneath pale-yellowish, and 
somewhat downy. Acorns sessile or on short stalks, one to 
one and a half inches long, oval, in small and very shallow 
cup. A large tree, seventy to a hundred feet high, and stem 
three to four feet in diameter. Wood said to be coarse, hard, 
and brittle. A common tree in the valleys north of San Fran- 
cisco Bay, extending into Oregon and British Columbia. 

Q. Georgiana, M. A. Curtis. — Georgia Oak. — Leaves three to 
four inches long, very smooth, somewhat obovate, and wedge- 
shaped at base, with deep or shallow sinuses, three to five-tri- 
angular or obtuse lobes. Acorn a half inch long, oval or round- 
ish, set in smooth cups, enclosing one third of the nut. A small 
Ethrub, six to eight feet high, on Stone Mountain, Georgia. 

Q, beterophylla, Michx. — ^Bartram Oak. — Dr. Engelmann places 
this among the hybrid oaks, and intermediate between Q, Phd- 
lo8 and cocdnea, but Decandolle considered it a variety of Q. 
aqimtica, which in some respects it certainly very much resem- 
bles, especially in the sharp-pointed lobes of its leaves. The 
original tree in the old Bar tram Garden, Philadelphia, was 
long since destroyed, and was only a small tree, some thirty feet 
high at the time. But there are seedlings of it now twice that 
bight, differing somewhat from the ori^nal. At best, we may 
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say that this species is a doubtful one, although by some authors 
it is thought that it is to be found in New Jersey, and south- 
ward to North Carolina. 

Q. hypolenra* — Engelm. — Leaves thick, lanceolate, acute, 
three or four inches long, and from three-quarters of an inch to 
nearly an inch broad. Usually entire or slightly revolute on 
the margin, but occasionally show one to three minute teeth. 
Nearly smooth, and pale-green above, densely covered with yel- 
lowish down beneath. Acorns small, sessile, solitary or in pairs, 
ovate, and set in a roundish cup, pubescent obtuse scales. A 
small tree, sometimes thirty feet high, near the copper mines. 
New Mexico (Thurber). Southern Arizona, at an altitude of 
seven thousand feet (Bothrock), and also in Sonora, Mexico. 

Q. imbricaria, Michx. — Shingle Oak, Laurel Oak. — Leaves 
three to five inches long, lanceolate-oblong, acute or obtuse at 
each end, tipped with an abrupt short point, pale-downy be- 
neath, deciduous. Acorn globular, five-eighths of an inch long, 
cup enclosing about one-third of the nut, Scales broad, whitish, 
closely appressed. A large, stocky tree, forty to fifty feet high, 
with quite smooth bark even on old trees. Wood hard, heavy, 
coarse-grained, easily split, and occasionally used for making 
shingles of an inferior quality. A handsome tree when young, 
the leaves resembling those of the chestnut. In barren and 
open woodland, from New Jersey westward. 

il* ilidfolia, Wang. — Bear, or Black Scrub-oak. — ^A low, dwarf 
shrub, with leaves three to four inches long, obovate, wedge- 
shaped at base, angularly, about five-lobed, white downy be- 
neath. In sandy barrens and rocky hills. Acorns barely a half 
inch long. New England to Ohio, and southward. 

Q. KeUoggii, Newbury. — Kellogg's Oak. — Leaves deciduous, 
thick, broadly oval, pinnatifid-lobed, the lobes tapering and 
entire, or broad and lobed-dentate, at first downy, but soon be- 
coming smooth, three to six inches long. Acorns oblong, over 
an inch long, mostly on short stalks, one half to an inch long, 
and several together ; cup round, but sometimes very deep, 
with ovate-lanceolate imbricate scales, A medium or large- 
sized tree with rough, black bark, in the Coast Ranges of Cali- 
fornia. For various synonymes see Index. 

Q. lanrirolia, Michx. — Laurel-leaved Oak. — Leaves three to 
four inches long, oblong-lanceolate, entire or lobed, widest in 
the upper third, or at least above the middle. Leaves persistenti 
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and refnain on the trees until spring. Acorns biennial and 
quite small. A large tree, North Carolina to Florida. 

Q, lobata, Nee. — Lobed-leaf Oak. — Leaves deciduous, two to 
four inches long, downy beneath, oblong or ovate, deeply-lobed, 
lobes sometimes toothtd or lobe-dentate. Acorns elongated- 
conical, one to two and a fourth inches long, usually pointed. 
Cup deeply hemispherical, almost always strongly tubercula- 
ted. A large tree, with smooth, slender, and often pendant 
branches. Common throughout the State of California. Wood 
said to be brittle, and bark on old trees four or five inches thick. 

Q. lyrata, Walt. — Over-cup Oak, Post Oak. — Leaves five to 
eight inches long, crowded at the ends of the branches, downy 
or pale beneath, narrowed at base, obovate-obloDg, seven to 
nine lobes, the lobes triangular, acute and entire. Acorn round- 
ish, and nearly enclosed in the round-ovate cup with rugged 
scales. Acorns ripen the first season. A large tree in the 
swamps of North Carolina to Florida, and sparingly in Arkan- 
sas. Not very abundant. Wood said to be excellent, resemb- 
ling that of the White Oak. 

Q. maeroearpa, Michx. — Burr Oak, Mossy-cup Oak. — ^Leaves 
large, eight to fifteen inches long, thin, obovate-oblong, slightly 
downy beneath, narrowed at the base, stalk short, slightly or 
strongly, and many-lobed, the lobes rounded and mostly entire. 
Fruit large, scales of the cup thick, the upper ones producing 
long, fringe-like awns. Acorn an inch to an inch and a half 
long, half enclosed in the cup A large tree, sixty to eighty 
feet high, with stem four feet or over in diameter. One is 
mentioned in Vol. I, North American Sylva, as growing in Ohio, 
with a stem seventeen feet in diameter, at six feet above the 
ground, and the tree one hundred feet high. The young twigs 
and branches are somewhat corky. Wood coarse-grained, of 
little value, except for fuel. A widely distributed tree in our 
Northern States, but not very abundant, except in the Western 
or from Ohio south and west. 

Q, Mnhlenbergii, Engelm. — ^Yellow Chestnut Oak. — Leaves thin, 
five to six inches long, one and a half to two broad, pale be- 
neath, sharply serrate, with incurved teeth, and either lanceo* 
late, with a long point, or broadly ovate or obovate, sometimes 
seven inches long and five wide. A small or medium-sized tree, 
with flaky, pale ash-colored thin bark, and very tough wood ; 
light yellowish or brown when mature, whence probably the 
popular name of yellow oak. Occurs scatteringly throughout 
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the Middle and Northern Atlantic States in Pennsjlvania, only 
on limestone hills (Porter), but most abundant in the Mississippi 
Valley, Wood valuable and very durable. 

Q. nigra, L. — Black Jack Barren Oak. — ^Leaves large, five to 
ten inches, thick, broadly wedge-shaped, roimded at the base, 
mostly three-lobed at summit, bristle-awned, smooth above, 
and rusty-downy beneath, deciduous. Acorns biennial, one- 
half to three-fourths of an inch long, cup top-shaped, with 
coarse scales enclosing one-third or one-half of the oblong-ovate 
nut. A small tree, seldom more than twenty feet high, with 
very dark-colored rough bark. Wood coarse-grained, only 
valuble for fuel. Widely distributed from New Jersey south- 
ward to Florida, and westward to Texas and noithward. 

Q. obl4mgir«Ua, Torr. — ^Ever^reen White Oak. — ^Leaves ever- 
green, oblong, one to two inches long, and half as wide, on 
very short stalks, entire or with a few blunt teeth, obtuse at 
each end, or slightly heart-shaped at base, downy when young, 
calyx lobes short, oval, woolly. Acorns oblong, one-half to an 
inch long, cups hemispherical, tul)ercled. A small, handsome, 
evergreen tree, twenty to thirty feet high, with stem two feet 
in diameter. Fruit maturing the first season. Mountains of 
Southern California and Mexico. 

(t« Palmerl, Engelm. — Palmer's Oak. — ^A tall shrub, with 
thick and very rigid leaves, scarcely an inch long, round, oval, 
obtuse or sub-cordate at base, with undulate and spiny mar- 
gins. Acorns maturing the second season. Mountains of San 
Diego County, Califomia, near the boundary and southward. 

Q. palvstris, DuRoi. — Pin Oak, Swamp Oak. — Leaves oblong, 
smooth and shining, bright green on both sides, deeply pinnati- 
fid, with brbad and rounded sinuses, the lobes divergent, cut- 
lobed and toothed. Acorns globular, scarcely one-half inch 
long, cup shallow and saucer-shaped. A very handsome, medium 
sized tree, with light, elegant foliage, growing in low grounds, 
along streams, from New England to Nebraska and Kansas. 
Wood rather coarse-grained, but valuable for plank or for pur- 
poses whe]:e it will not be exposed to the weather. 

Q. Phellos, L. — ^Willow Oak. — Leaves deciduous, linear-lanceo- 
late, narrowed at both ends, two to three inches long, bristle 
awned, scurfy when young. Cup saucer-shaped, enclosing the 
base of the roundish nut. Acorn maturing the second year. A 
tree thirty to fifty feet high, with reddish, coarse-grained wood 
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of little value, except for posts and beams in buildings, where 
it will not be exposed to moisture. A handsome ornamental 
tree. There are several varieties. 

<t« Prinns, L. — Swamp Chestnut Oak. — ^Leaves ovate, oblong, 
or oblong-obovate, coarsely and somewhat dentate, with round- 
ed teeth, downy beneath, and smooth above. Cup globular, or 
with a top-shaped base, thick, tubercled when old, nearly one 
half the leng|;h of the ovoid acorn, which is about one inch long, 
with a sweetish edible kernel ; the acorns ripening the first 
year. A medium to large tree, with reddish, coarse-grained 
wood, much inferior to white oak. Vermont to Florida, and 
west to Mississippi, also west of the Alleghanies in Tennessee 
and Kentucky. 

H, prlDoides, Willd. — Chinquapin Oak. — ^Mainly distinguished 
from Q. Muhlenbergii by its low stature and more undulate than 
sharp-toothed leaves, on shorter petioles, and commonly deeper 
cupB. Dr. Engelmann says well enough marked eastward, but 
from Western Missouri to Kansas, it runs into the sxhorescent 
MiihlenbergiL A low shrub East, and a doubtful species. 

Q. rubra, L. — ^Red Oak. — ^Leaves oblong, smooth, pale beneath, 
with eight to twelve entire or sharply toothed lobes. Leaves 
turning dark red after frost. Acorn an inch long, set in a shal- 
low cup with fine scales. A very large and common tree, with 
reddish, very coarse-grained wood, but in some soils, moderately 
compact, and much used for hewn timber and staves for bar- 
rels, and similar vessels. Everywhere from Nova Scotia to 
Florida, and westward to Minnesota and Texas. 

Q. stellata, Wang. — ^Post Oak. — Leaves four to six inches long, 
cut into five to seven roundish divergent lobes, the upper ones 
the largest and often notched ; grayish downy underneath, and 
pale and rough above. Acorn about a half inch long, oval, cup 
encircling one third to one half the nut. A medium sized tree, 
forty to fifty feet high, with very hard, durable wood, resemb- 
ling that of the white oak. Massachusetts to Florida, and west- 
ward to the prairies beyond the Mississippi Valley. 

Q. tlnctorla, Bartram. — Yellow-Barked Oak, Quercitron or 
Black Oak. — ^Leaves obovate-oblong, slightly or deeply lobed, 
the lobes sharply toothed, obtuse at the base, more or less rusty, 
pubescent when young. Acorns nearly round, one half to two 
thirds of an inch long, set in a rather deep, conspicuously scaly 
top-shaped cup. A large tree, sixty to eighty feet or more in 
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bight, with reddish, close-grained, strong and durable wood, 
extensively employed by coopers and carriage makers. The 
bark is used in tanning, and long known as the quercitron of 
dyers. Very abundant in all the Atlantic States, but less com- 
mon in the Western. 

<t. tonentella* — Engelm. — Leaves oblong lanceolate, two to 
three inches long, on short stalks, obtuse at base, acute or 
toothed, rarely entire, strongly ribbed with revolute margins, 
densely downy when young, becoming smooth. Leaves ever- 
green, or at least very persistent. Acorns ovate, and over an 
inch long, maturing the second season. A tree sometimes forty 
feet high, and closely allied to the California Live Oak (Q. 
chrysokpis), Guadalupe Island (Dr. Palmer). 

Q. nndnlata, Torr. — Rocky Mountain Scrub-Oak. — One of the 
Rocky Mountain oaks that runs into almost innumerable forms, 
and from low, almost trailing shrubs, up to trees twenty or 
more feet high. The species has a general resemblance to the 
White Oak of the Eastern States, and the leaves are fully as 
persistent, and the wood is very hard and tough, but usually 
too small for any use except stakes and firewood. The leaves 
resemble those of the White Oak (Q, alha)j only they are very 
much smaller. Dr. Engelmann refers to a few of the best known 
forms of this species, as follows : 1. Var. Gambdii (Q, Oam- 
heliif Nutt., and probably Q. Drummondii, Liebm.) 2. Var. 
Ounnisoni {Q, alba, var. Ounnisoni, Torrey). 3. Var. Jamesiiy 
Engelm. 4. Var. Wrightii, Engelm., often confounded with 
Q, Emoryi, 5. Var. pungens, Engelm., (§. jmngens, Liebm.) 
Var. oblongata, Engelm., (Q, ohlongifolia, Torr.) 6. Var. 
grisea, Engelm., (Q. grisea, Liebm.) 

Q. Tir«ns, Ait. — ^Live Oak. — Leaves two to four inches long, 
thick evergreen, oblong, obtuse, somewhat rough or wrinkled, 
smooth and shining above, hoary tomentose beneath, the mar- 
gins revolute. Fruit on a rather long stem, cup top-shaped, 
wrinkled, enclosing the base of the oblong, brown acorn, which 
matures the second season. A large tree, with spreading branches, 
fifty to seventy feet high, and stem four to six feet in diameter. 
Wood yellowish or light brown, very heavy, fine-grained, and 
very durable. Formerly largely used for ship building, but 
less since iron has been employed for similar purposes. There 
are two or three varieties described in botanical works. A 
common and rather abundant tree in the Southern Atlantic 
States, and westward along the Gulf C)oast to Mexico, 
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Q. Wislizeni. — ^A. DC. — ^Leaves smooth, dark green and shining, 
one to three, rarely four inches long, by one to two broad, 
-varying in shape from narrowly-lanceotate to broadly oval, 
entire or sen*ate, or often sinuate, dentate or lobed. Cups tur- 
binate, very deep, or even tubular, one half to an inch deep, 
covered with brown lanceolate scales. Acorns slender, tapering, 
often an inch and a half long. Leaves very persistent, and the 
acorns maturing in the second season. A large tree, fifty to 
sixty feet high, and common in the lower valleys of California. 
Var. frutescenSf Engelmann, is a shrub from three to ten feet 
high, known in the Sierra Nevadas as Desert Oak. 

HYBRID OAKS. 

There have been from time to time single specimens of oak 
trees found in different parts of the country that did not ap- 
pear to agree with the recognized distinctive characteristics 
of any of the indigenous s})ecies. It has been claimed for 
many years that some of the number at least were hybrids, and 
Dr. Engelmann favored this idea, and gives a list of those 
known to him in the monograph to which I have already re- 
ferred. In this list he places the Bartram Oak, and the Quer- 
CU8 Leana, of NuttaU's Sylva, and several other unique forms 
of our indigenous oaks. 

FOREIGN SPECIES AND VARIETIES. 

Of all the foreign species of the oak, the European or Eng- 
lish oak, Quercus Robur is probably the most familiar to the 
people of this country, and were we in want of any additional 
species for planting in forests, this one could be recommended, 
as it is closely related to our White Oaks, but we have such a 
large number of species of our own that we have no good rea- 
son for introducing anything from abroad of the kind, except 
for ornamental purposes. The European oak has yielded many 
beautiful varieties, among which I may name the Purple-leaved, 
Gk)lden-leaved, Mottled-leaved, Cut-leaved, Weeping oak, and nu- 
merous varieties to be found named in nurserymen's catalogues. 
Besides these, there are several varieties of the Turkey Oak 
(Q, cerris) in cultivation, and recently several handsome spe- 
cies and varieties of the oak have been introduced from Japan, 
among them the noble Daimio Oak, which may at some future 
time be planted as a forest tree in this country, but my limited 
space will not admit of even enumerating the large number of 
species of foreign oaks^ however much I might desire to do qo. 
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RHAMNUS, Linn. — Buckthorn. 

An extensive genus containing nearly sixty species of ever- 
green and deciduous shrubs or small trees. Flowers perfect, or 
the sexes separated ; petals four or five, but in some species, 
entirely wanting. Fruit, berry-like, containing two to four 
bony or horn-like, one-seeded nutlets. Of the six indigenous 
species, three belong to the Pacific Coast, and three to the 
Eastern States. Only two grow to a hight of twenty feet. 

Rhamnns ainifoUa. — L'.Her. — A small shrub, two to four feet 
high, with ovate-oblong deciduous leaves. Flowers without 
petals. Fruit black, New England to Washington Territory. 

R. California, Esch. — California Buckthorn. — Leaves ovate-ob- 
long to elliptical, one to four inches long, acute or obtuse, 
mostly rounded at the base, slightly toothed or entire, ever- 
green. Petals very small ; fruit, blackish-purple, with thin 
pulp, a quarter of an inch in diameter, and two to three-seeded. 
A spreading shrub, from five to eighteen feet high, throughout 
Califomia. Var. tomentella, is densely white, tomentose, es- 
pecially on the underside of the leaves. 

B. Carolinrana, Walt. — Carolina Buckthorn. — Leaves three to 
four inches long, oblong, wavy, and finely serrulate on the mar- 
gins, the slender petioles and many-flowered clusters pubes- 
cent ; petals five, minute. Fruit round, three-seeded. A small 
tree, sometimes over twenty feet high, but usually a low, much- 
branched shrub. Long Island to Florida, and west to the 
Rocky Mountains 

R. croeea, Nutt. — Red-Berried Buckthorn. — Leaves evergreen, 
thick, oblong or obovate, to orbicular, variable, an inch or an 
inch and a half long. Flowers tetramerous, without petals. 
Fruit one fourth of an inch long, two to four-seeded, bright red. 
A branching shrub, four to fifteen feet high. Mountains and 
hillsides of Southern Califomia, and eastward into Arizona. 
Berries eaten by the Indians, and said to color their veins red. 

R. laneeolatDs, Pursh. — Narrow-Leaved Buckthorn. — Leaves 
oblong-lanceolate, acute. Flowers clustered, on short pedicels, 
or scattered on longer pedicels. Seed black, as large as a grain 
of pepper. A tall shrub, from Pennsylvania, southward to 
Alabama, in swamps. 

R. Parshiana, DC. — ^Bear Berry. — Leaves deciduous, two to 
seven inches long, one to three wide, elliptic, mostly acute, ob- 
tuse at base, denticulate, somewhat pubescent underneath. 
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Flowers large, petals minute. Fruit black, broadly obovoid, a 
quarter of an inch long ; three-lobed and three-seeded. A shrub 
or tree, twenty feet high, the young branches downy. Mendo- 
cino County, California, northward to the British Boundary. 

The common Buckthorn of Europe (R» cathartieus) has been 
so long cultivated in this country for hedges, that it has run 
^wild in many places, becoming a small tree with thorny 
branchlets, with ovate or oblong leaves, and fruit with three to 
four seeds. 

RHizopHORA, Linn. — Mangrove. 

Trees or shrubs of maritime swamps, with opposite entire, 
evergreen leaves. The branches throw out roots freely, which 
descend and take root in the mud, each branch beiag supported 
by its own roots, a single tree in this manner may extend over 
a large space. Only one species. 

Rhlzophora Mangle, Linn. — Mangrove. — Leaves obovate-oblong; 
peduncles two to three flowered. Flowers pale yellow, quite 
showy. Fruit, a small, one-seeded nut, which remains attached 
to the tree until it germinates. A small tree, in the maritime 
swamps of Southern Florida, Louisiana, Texas, and throughout 
Tropical America. 

RHODODENDRON, Linn. — Rose Bay. 

An extensive genus of several hundred species, widely distribu- 
ted over the globe, mostly in cool or temperate climates. Prin- 
cipally evergreen trees and shrubs with showy flowers, usually 
in terminal umbels or corymbs. The Rhododendron and Azaleas 
are so nearly allied, in fact, scarcely distinguishable as a whole, 
that our modem botanists have classified them all under the 
one generic name of Rhododendron, separating them under 
sub-genera or in groups. They are all handsome, ornamental 
shrubs or small trees, and extensively cultivated among all • 
civilized nations. We have about a half dozen species of the 
Azalea proper, and four or at most five of the Rhododendrons, 
but only one of the number grows tall enough to be classed 
among trees. 

Rhododendron naiimnm, L. — Great Laurel Rose Bay. — ^Leaves 
obovate-oblong, abrupt acute, smooth and green on both sides. 
Flowers bell-shaped, white or pale rose color, spotted within with 
yeUow or green, and usually about an inch broad. Usually a 
shrub from ten to twenty feet high, but in ^he mountains at 
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the South sometimes a tree forty feet high. Wood very hard, 
but usually too crooked to be of much value except for fuel or 
making handles for small tools. More or less abundant along 
the banks of streams, from Canada to Florida, but keeping in 
high woods in the South. 

The R. Catatobiensej Michx., has lilac-purple flowers, and is 
the parent of many of our most valuable cultivated varieties. 
Hybrids between this and several foreign species have been 
raised in great numbers. The Califomia Rhododendron (R, 
Califomicumy Hooker), is a low shrub, four to eight feet high, 
with leaves four to six inches long, and handsome rose-colored 
flowers, two inches in diameter. It is a very handsome and 
showy shrub, worthy of extended cultivation. The Lapland 
Rose Bay (R. Lapponicum, WahL), is a low dwarf or prostrate 
shrub, with leaves about a half inch long, and very small vio- 
let-purple flowers. Foimd in the mountains of Northern New- 
York, and the New England States, also in Europe. The native 
species of Azalea are aU shrubs, of only moderate size, and for 
this reason are omitted. 

RHUS, Linn. — Sumach. 

A large and widely distributed genus of more than a hundred 
and twenty species, some fourteen of which inhabit the United 
States. Leaves simple or pinnate. Flowers small, either perfect, 
or the two sexes separate on the same plant, or on separate 
plants ; usually greenish-white or yellowish, in axillary or ter- 
minal panicles or racemes. Fruit, a small, dry drupe, in 
branching open panicles or close, compact clusters or heads. 
The leaves of some of the species extensively employed in tan- 
ning certain kinds of leather. The resinous juice of one or more 
species in Japan, yields the well-known lacquer varnish of that 
country, while from the fruit, a peculiar and valuable vegeta- 
ble wax is extracted. There are several species that are very- 
poisonous to some persons, but not to others. Only two or 
three of our native species grow large enough to be classed as 
trees, but as eiach has some peculiar habit or prox)erties that 
should be well known to the practical forester, I will refer 
briefly to all, and first to those known to be poisonous. 

Rhus diTersiloba, Torr. and Gray. — Poison Oak, Yeara. — Leaves 
composed of three ovate, obovate, or elliptical leaflets, one to 
three inches long, obtuse or acute, three-lobed or coarsely 
toothed. Flowers whitish, in loose axillary panicles. Fruit 
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smooth and whitish. A plant with a slender stem, erect or 
climbing by rootlets, three to eight feet high. Very much re- 
sembling the Rhibs Toxicodendron of the Atlantic States. Com- 
mon from Southern Caliiomia to British Columbia. 

R. yenenata, DC— Poison Sumach, Poison Dogwood, Poison 
Elder.r— Branchlets and leat-stalks smooth ; leaflets seven to 
thirteen, ovate or oblong, abruptly pointed. Fruit small, 
globular, dun color, in loose axillary panicles, hanging on late 
in winter. A rather handsome, upright shrub or tree, some- 
times twenty feet high. In swamps and low ground. Supposed 
to be the most poisonous of all the species, but there are many 
persons who can handle it with impunity. 

R. Toxieodendron, Linn. — Poison Ivy, Poison Oak.— Leaves 
composed of three rhombic-ovate leaflets, mostly pointed and 
rather downy beneath, variously cut-lobed or toothed. Fruit 
same as the last, but leaves usually yellow after frosts, but 
sometimes slightly tinged with red. Usually climbing by root- 
lets, over rocks or ascending trees to a great hight, and the stem 
becoming as large as a man*s arm. A species quite variable in 
form of growth, but always readily distinguished by its leaves 
and fruit. Michaux describes a low growing, southern form, 
under the name of the Oak-leaved (quercifolium), of a more 
erect habit, with variously lobed leaves, but the leaflets are only 
three in number. A common plant throughout the Atlantic 
States and westward to the Rocky Mountains. The following 
are all innoxious species, and some of them cultivated for or- 
nament. 

R. eotonoides, Nutt. — ^American Cotinus. — ^Leaves simple, thin, 
oval-obtuse, entire, acute at the base, the upper ones long peti- 
oled. Flowers perfect in an open panicle, the pedicles mostly 
abortive, elongating, and becoming plumose as in the common 
Smoke-tree or Venetian sumach tree in gardens. Nuttall says 
that during his tour into the interior of Arkansas Territory, in 
1819, he discovered this species on the high, broken calcareous 
rocky banks of the Grand River, near a place called " Eagle's 
Nest." A large shrub, but it has recently been reported to have 
been found growing in Alabama, to the hight of twenty feet or 
more, with a stem nearly or quite a foot in diameter. Not poi- 
sonous, neither are any of the following species except the last. 

R. tjrphina, Linn. — Staghom Sumach. — Leaflets, eleven to thirty- 
one, lanceolate-pointed, serrate, smooth, pale beneath. Young 
branches, leaf stalks, and fruit, densely velvety or hairy. Fruit 
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red, acid to the taste, and in a dense, close, upright, terminal 
panicle. A common, low shrub, but sometimes a tree twenty 
feet high, with orange-colored, brittle wood. Often a great nui- 
sance, appearing in neglected fields, and throwing up suckers 
from the large, coarse, subterraneous stems. 

R« glabra, Linn. — Smooth Sumach. — Branches and leaves 
smooth, not downy. Leaflets eleven to thirty-one, whitish un- 
derneath, lanceolate-oblong, pointed and serrate. Fruit red, but 
in an open and spreading cluster. A small or large shrub, somo- 
times ten or twelve feet high, and common in rocky soils. Var, 
laciniata, or the Cut-leaved sumach of gardens, belongs to this 
species, and was found in Pennsylvania by the late Dr. Dar- 
lington, nearly a half century ago. 

R. copalilna, Linn. — Dwarf Sumach. — ^Young stalks and 
branches downy, petioles winged or broadly margined between 
the nine to twenty-one, oblong or ovate-lanceolate leaflets, 
mostly entire, smooth above and downy beneath. Fruit red, A 
low shrub, four to eight feet high, on the borders of woods, in 
botli Northern and Southern States. 

R. aromatlfa, Ait. — Fragrant Sumach, — Leaves composed of 
three cut-lobed leaflets, of a rhombic-ovate form, downy when 
young, aromatic-scented. Flowers light yellow, and appear in 
spring, before the leaves. Fruit red, in short spikes. Var. trilo- 
bata, Gray, or R, trilobata, Nutt., is found from Texas to 
Washington Territory. Fruit pleasant tasted, and eaten by the 
Indians. The small, slender twigs, are also employed for 
making very choice baskets. 

R. pnmila, Michx. — Dwarf Sumach. — ^A low growing shrub, 
with eleven to thirteen oval, oblong, pointed leaflets, coarsely 
serrate, and downy beneath. Fruit red and hairy. In Georgia 
and North Carolina. 

R. integrifolia, Benth. and Hook. — Entire-leaved Sumach. — 
Leaves evergreen, pubescent when young, but soon smooth ; 
broadly ovate, usually entire, but sometimes spiny-toothed ; 
one to three inches long. Flowers rose-colored, in close pani- 
cles, one to three inches long. Fruit dark-red, viscid, ovate, 
nearly a half inch long. Nuttall, in describing this species, 
under the name of Styphonia integrifolia, says that it is an un- 
sightly tree, with a stem about the thickness of a man^s arm, 
branching in a wide and straggling manner, forming impervi- 
ous thickets along the margins of cliffs and steep banks near 
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the sea, around Santa Barbara and San Diego, Calif omia. It is 
also found in Arizona. 

E« Itirlia. — ^Nutt. — A large evergreen shrab, fiimilar to the 
last, but exhaling an aromatic odor. Leaves lanceolate, sharp- 
pointed, and somewhat rounded at the base. Flowers yellow- 
ish, and fruit whitish, acCk^rding to Dr. Torrey, " the thin pulp 
of the dry fruit consists chiefly of a white, waxy material, solu-^ 
ble in strong alcohol." This is the Lithrcea laurina of Walpers. 

S« MettpleiB, Linn. — Coral Sumach, Mountain Manchineel. — 
Leaves smooth, composed of three to seven leaflets, oval or 
elliptical-pointed, entire. Leaf-etalks rather long. Flowers in 
loose panicles. Fruit oblong, smooth, of a scarlet color. Juice 
said to be very poisonous. A rare tree, fifteen to twenty feet 
high in Southern Florida, but more common in the West Indies. 

FOREIGN SPECIES. 

Of these, the best kuown and most common is the Venetian 
Sumach, or Smoke-tree, also called Purple-fringe tree. Its 
botanical name is Rhvs Cotinus, and is a native of Southern 
Europe. Its leaves are roundish-oval, or oblong, and the flow- 
ers very minute, and of a greenish color, but only a small num- 
ber produce seed, the greater part are abortive, but are suc- 
ceeded by long, silky hairs, forming a cloud-like mass, that 
nearly conceals the foliage, and so light and feathery that the 
name of smoke-tree is not unappropriate. A panicle of a much 
reduced flower-cluster is shown in fig. 47. A few other foreign 
species have been introduced as ornamental trees and shrubs, 
one of the best of these is R, Osbeckiy from China. It has very 
large pinnate leaves, the leaf -stalk broadly winged between the 
leaflets. It is quite hardy in our Northern States, and grows to 
a hight of twenty feet or more. 

ROBiNiA, Linn. — Locust Tree, 

A small genus of only about a half a dozen species, of hand- 
some deciduous trees or shrubs, with showy, pea-shaped flowers 
in hanging axillary racemes. Fruit, a linear-pod, usually flat, 
several seeded, margined on the seed-bearing edge, at length 
two-valved, opening and allowing the seed to drop out. All 
readily propagated from seed, or by budding or grafting. The 
seed will keep sound for several years, but become so hard that 
they require scalding to assist in germination. Some of the spe- 
cies have rather strong spines on the smaller branches, others 
only armed with slender prickles. 
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Robinia Pscndacarla, L. — Common Locust or False Acacia. — 
Leaves composed of from nine to seventeen small, oblong-ovate 
leaflets. Flowers white, fragrant, in pendulous racemes, three to 
five inches long ; pods flat, containing four to six hard, small, 
and rather flattish seeds. Usually a slender tree, sixty to eighty 
feet high, with stem two to three feet in diameter. Wood white, 
or greenish-yellow, very hard and close-grained, and when of 
slow growth, it is very durable, but when grown on very rich 
soils, as for mstance on the rich western prairie soils, it is far 
less durable than when raised on lighter and poorer land. 
When planted singly or in small groves, the trees are usually 
infested with borers, but in larger plantations or forests the 
insect confines itself mainly to trees, the stems of which are 
exposed to the direct rays of the sun. A well known tree, 
extensively naturalized in all of the Atlantic States, but native 
of Southern Pennsylvania and southward along the mountains, 
and by some authors said to extend west to Missouri. It is a 
tree very much inclined to spread by suckers from the roots, as 
well as from the seed, which are usually widely scattered by 
winds. • 

R« Tiseosa, Vent.— Clammy Locust.— Small branches and leaf- 
stalks clammy, spines very small. Leaflets eleven to twenty- 
five, ovate and oblong, obtuse or slightly heart-shaped at base, 
slightly downy beneath, tipped with a short bristle. Flowers 
in a rfiort, rather compact, roundish, upright raceme, rose- 
color and inodorous. Pods three to five-seeded. A small tree, 
from thirty to forty feet high. Wood said to be valuable. 
Native of North Carolina and Georgia in the mountains, along 
the banks of streams. Often cultivated as an omamental'tree. 
Produces suckers in great abundance if the roots are disturbed 
or broken. 

R. hispida, Linn.— Bristly or Rose Acacia.— Branches thickly 
covered with small, slender bristles. Leaflets eleven to eighteen, 
ovate, or oblong-ovate, rounded at the base, and tipped with a 
long bristle. Flowers large, in loose, and mostly pendulous 
racemes ; bright pink or rose-color, very showy and handsome. 
There are several wild and cultivated varieties, all low, strag- 
gling shrubs, their roots running in light soils to a great dis- 
tance, and producing numerous suckers. 

SALix, Tour. — Willow, Osier. 

An immense genus of about a hundred and sixty species, the 
larger part belonging to Europ^ and Asia, a half dozen inhabit- 
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ing Africa and South America, and about sixty species in 
North America. A very difficult genus to elaborate, as all the 
species are more or less variable. Staminate and pistillate 
aments or catkins preceding or accompanying the leaves. Seeds 
minute, without albumen, cotyledons flattened. Trees, shrubs, 
or low undershrubs, with alternate simple leaves. Wood light, 
soft, of little economic value. The bark containing a bitter 
principle, known as saladriy sometimes used as a substitute for 
quinine. The slender, tough twigs, of some of the species are 
extensively used for basket-makiDg, and cultivated for this pur- 
pose, a few species for ornament, and a far less number for their 
wood. As a whole, the willows are of no great economic 
importance, but all are readily propagated by cuttings, and 
some of the smaller species are of value for planting in drifting 
sands, and the banks of streams for the purpose of holding the 
loose soil in place. My limited space will not admit of enu- 
merating all the indigenous and unimportant species, therefore 
I will only name a few of the larger-growing native, and foreign 
species and varieties. 

Salix eordata, Muhl. — Heart-leaved Willow. — Leaves oblong- 
lanceolate, taper-pointed, truncate or heart-shaped at base ; 
sharply toothed, smooth above, pale, downy beneath ; catkins 
appearing with the leaves, leafy at base, cylindrical, the fertile 
ones elongating with the development of the seeds. A small 
tree, sometimes twenty feet high. From the North Eastern 
States to the Arctic Coast. Abundant in Colorado, Utah, and 
Nevada. There are some four or five local varieties recognized 
by botanists. 

S. IsBTigata, Bebb.— Smooth-leaved Willow.— Leaves lanceolate, 
or oblong-lanceolate, sharp-pointed, three to seven inches long, 
smooth, glossy-green above, whitish beneath, minutely serru- 
late, the male catkins, roundish-obovate, the female narrower, 
and truncate, with two to four irregular teeth at apex. An 
erect, pyramidal tree, fifteen to fifty feet high, with a stem one 
to two feet in diameter, with fissured, dark-brown bark. In 
Calif omia, along the bottom lands near streams from San Diego 
County to the Sacramento Valley. There are several varieties. 

S. lasiandra, Benth. — ^Long-leaved Willow. — Leaves lanceolate, 
taper-pointed, roundish at base, smooth, whitish beneath, mar- 
gins closely and sharply serrate ; catkins with a leafy stalk, 
with thin, yellowish scales, more or less hairy at the base ; the 
female catkins smooth. Three natural varieties are described 
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by Dr. Bebb, in Botany of California, viz. Var. tf/picay var. 
landfolia, and var. Fen<Ileriana, A tree twenty to sixty feet 
high. Sacramento Valley, Callfomia, and northward to British 
Ck)liimbia. Some of the varieties extend eastward to New 
Mexico. 

S. lasiolepls* — ^Benth. — ^Leaves oblanceolate, or rarely oblong- 
lanceolate, four to six inches long, one half to one inch wide, 
the lower ones spatulate, more or less pubescent, especially 
when young ; catkins sessile, one to three inches long, cylindri- 
cal, densely flowered, stamens yellow, three times as long as 
the scales. Var. Bigelomi, Bebb., has leaves more obovate than 
the species, and var. fallax, Bebb. Leaves lanceolate-oblong, 
abruptly contracted at base. A large tree, forty to sixty feet 
high in the neighborhood of San Francisco, and southward in 
Califomia. Said to be a common tree throughout the State. 

€. Intida) Muhl. — Shining Willow. — Leaves ovate-oblong, or 
lanceolate, with a long, tapering point, smooth and shining on 
both sides, serrate. A handsome species of willow, rarely more 
than twenty feet high, along the banks of streams from Penn- 
sylvania, northward through British America. 

S. nigra, Marshall. — Black Willow. — ^Leaves narrowly-lanceo- 
late, pointed and tapering at each end, serrate, smooth, except 
on the petioles and midrib, bright green on both sides. A small 
tree, twenty to forty feet high, with a rough, black bark, hence 
the specific name. A rare tree in Northern New England and 
Canada, but more common south and west, extending entirely 
across the continent, being plentiful in Califomia. 

FOREIGN SPECIES AND VARIETIES. 

Among the foreign species of the willow, there are quite a 
number that are better known and far more common in culti- 
vation than any of our native species, in fact, it may be said 
that our indigenous willows are almost unknown among culti- 
vated trees and shrubs, while several of the foreign ones may 
be seen in almost every garden, park, or pleasure ground in the 
country. The old and familiar Weeping Willow must have been 
introduced at a very early period in our history, for very old 
and very large trees of it may be seen in all of our older States, 
and specimens with stems four to six feet in diameter, near the 
ground, are far from being rare or uncommon, and while this 
tree is of little or no economic value, it has long been a favorite 
ornamental tree for planting about ponds, churches, and in 
10 
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cemeteries, and will probably continue to have its admirers for 
ail time. It is sometimes called the Babylonian Willow, but it 
is certainly not a native of Babylon or any other hot climate, 
but is without doubt a native of Northern Asia. 

The Hoop-leaved or Ring-leaved Willow (fif. annularis), 
is a variety of the so-called Babylonian Willow, with 
leaves curved into a ring, but of a similar weeping habit. 
'The next most familiar species is the White Willow {S, alba), 
which has been highly extolled, and quite extensively planted 
for fencing and fuel in the Western States, and while it is a 
rapid growing tree, and the wood moderately firm and good 
for a willow, still it is an inferior forest tree, and scarcely 
worth cultivating where other and better species will grow. 
This species, and its variety with yellow twigs (S. alba, var. 
vitellina), are quite common along the banks of small streams 
and ponds in the Eastern States, where they have been planted 
for ornament, or shade for stock in pastures. All of these large 
growing willows have very large masses of fine fibrous roots 
that penetrate the soil to a great depth, and will push to a great 
distance in search of moisture, and for this reason they should 
never be planted near drains, wells, or where their roots will be 
likely to do injury to these or similar structures. There are 
many small ornamental varieties that are well worthy of a 
a place in gardens and pleasure grounds, but as they are fully 
described in nurserymen's catalogues, and are of no considera- 
ble economic value, I omit further reference to them here. 

SAMBUCUS, Tour. — Elder. 

A small genus of no especial importance, although some of 
the species have had some reputation for their medicinal pn>p- 
erties. They are principally small shrubs, with one European 
and one Asiatic herbaceous species. Flowers small but numer- 
ous, in compound cymes or clusters. Fruit, a small, round, 
juicy drupe, but usually called a berry, containing several sepa- 
rate seed-like nutlets, each with one seed. Only one species 
that becomes a tree. 

Sambnens glanca, Nutt. — Tree-Elder. — ^Leaflets three to nine, of 
firm texture, ovate or lanceolate, sharply serrate, with rigid, 
spreading teeth. Flowers in a broad, fiat cluster or cyme. Fruit 
black, but with so much bloom, that they appear to be white ; 
pith of shoots white. A small tree, but sometimes twenty feet 
high, and a stem a foot in diameter. Wood like that of all the 
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elders, very hard, but owing to large pith, only valuable for a 
few purposes. Common in California and southward, also in 
Oregon and Washington Territory, also in the valleys through- 
out the Rocky Mountain regions. The European Elder {S. race- 
mosa) is also common in the Rocky Mountains, and eastward 
in our more Northern States, in high, rocky situations, but the 
Eastern form is known as var. pvbens, Michx. Our most com- 
mon species is the Black-Berried Elder {8, Canadensis^ the fruit 
of which is extensively used for making a kind of wine or 
cordial. There are several ornamental varieties in cultivation, 
one with golden variegated leaves, another with silver variegat- 
ed, also a cut-leaved, and one with double white flowers. 

SAPiNDus, lAxm.— Soap-Berry. 

A genus of a dozen or more species of evergreen trees, prin- 
cipally tropical, noted for the saponaceous properties of the 
pulp {aril), surrounding the seeds of some of the species. This 
substance is used as a substitute for soap in South America, 
and is said to lather quite freely in water. The flowers are 
produced in axillary or terminal racemes or panicles. Leaves 
abruptly pinnate. Seeds homy. Two species inhabit our south- 
em borders, 

Sapindns marginatns, Willd. — Soap-Bern'. — Leaflets nine to 
eighteen, opposite or alternate, ovate-lanceolate, unequal-sided, 
strongly veined above ; panicles large, and dense flowered. 
Flowers white. Fruit globose. A tree from twenty to forty 
feet high from Georgia to Florida, and near the Coast westward 
to Southern Arizona, also in Mexico. 

S. Saponaria, L. — Soap-Berry . — A common tree in the West 
Indies, and said to be found sparingly in Southern Florida. The 
fruit known as Indian soap, they are as large as cherries, and 
the nut-like seed shining black, and were formally much used 
in England for buttons, sometimes being tipped with silver. 

SASSAFRAS, Kees. — Sassafras. 

A genus of the Lauracece or Laurel Family, and still classed 
in many botanical works under the generic name of Laurus. A 
well known tree with small greenish or whitish flowers in 
clustered racemes, appearing before the leaves. We have only 
one species, the 

Sassafras officinale, Nees. — Sassafras.— Leaves deciduous, ovate 
j entire, or two to three-lobed, smooth or pubescent, exceedingly 
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variable in size and shape on the same tree. Fruit blue, on thick 
red petioles. The pulp thin, but of a succulent, rather spicy fla- 
vor, greedily eaten when ripe by birds. The bark, and especially 
that on the roots strongly aromatic, and formerly was in high 
repute as a medicine for various diseases. It is still in some 
demand, as the bark of the roots is a powerful stimulant ; but 
the oil distilled from the roots is now of more commercial im- 
portance, it being extensively used in imparting flavor to candies 
and similar articles. A rather handsome tree, flfty to sixty feet 
high in favorable soils, with a stem two feet in diameter. Wood 
reddish in very old trees, moderately hard, easily worked, and 
considered very durable. Bark, on young twigs very smooth, 
and of a deep greek color, but on older branches and stems 
rough, of a grayish color, and deeply furrowed. The roots pro- 
duce suckers in great abundance, and these are not readily de- 
stroyed as their roots penetrate the soil to a great depth. Com- 
mon on light soils, river banks, and in rocky woods, from 
Canada to Florida, and west to Texas. 

SCH^FFERIA, Jacq. — Crab Wood, 

A genus of the Celastracece or Staff-tree Family, with ever- 
green alternate leaves, and dioecious flowers ; very small, green- 
ish, and in axillary clusters. The one species found in the 
United States has been described under three different names, 
viz. S, completa, Swartz, and S. buxifolia^ Nutt., but now 
recognized as the 

Sehsefferia frnteseens, Jacq. — Crab Wood, Jamaica Boxwood. — 
Leaves obovate-oblong, entire, acute or obtuse, an inch and a 
half long. Flowers three to five in a cluster, the slender stalks 
arising from a wart-like peduncle. Fruit a two-celled, two- 
seeded drupe. A small tree, \\ ith a hard, coarse-grained wood. 

, Southern Florida, and in the West Indies. 

J A closely allied tree, the Schcepfia arborescenSf R. and S., 
inhabiting the West Indies, is reported to have been found in 
Southern Florida. It is, however, a very small tree of not much 
importance, although interesting to the botanist. 

SEBASTIANIA, Muell. — Potsofi Wood. 

Tropical or sub-tropical trees and shrubs, with milky juice ; 
alternate, serrate or crenate leaves. Flowers dioecious or monoe- 
cious without petals. 

Sebastiania Ineida, Muell. — Shining-Leaved Poison Wood.-^ 
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Leaves smooth, coriacious,obovate-oblong, obtuse or emaxginate, 
crenate. Fertile flowers, solitary or in pairs, with long stems ; 
sterile ones very minute in cylindrical spikes. Fruit, a capsule 
of three, one-celled, one-seeded, two-valved carpels. Described 
under the generic name of Excoecaria in Chapman^s flora of 
the South, Nuttall's Sylva, etc. A tree thirty to forty feet high, 
with yellowish- white, hard, and close-grained wood. In South 
Florida. 

SHEPHERDiA, Nutt. — RahUt Berry. 

A genus of only three sx)ecies, all found in the United States, 
and in the more northern regions. They are small trees or 
shrubs, with dioecious flowers, the sterile with a four-pointed 
calyx, the fertile, with an urn-shaped, four-cleft calyx ; the 
fertile flowers much the smallest. Fruit small, red, yellow or 
scurfy. Only one species that grows to a hight of twenty feet. 

Shepherdia ai^entea, Nutt. — ^Buffalo Berry, Rabbit Berry — 
Leaves oblong, ovate, silvery on both sides ; male flowers in 
clusters, the calyx yellow inside, but silvery on the outside ; 
female flowers very minute, scarcely noticeable on the plant 
without close inspection, as they are of a dull gray color. 
Fruit collected into clusters, sometimes in such abundance as 
to entirely surround the smaller branches, bright scarlet, re- 
sembling small currants ; juicy sub-acid and pleasant flavored. 
Excellent jelly is made from the fruit, and some persons think 
it superior to currant jelly. A handsome small tree, with 
grayish rough bark and hard wood. The branchlets are termi- 
nated by a sharp thorn, and for this, and other reasons, this 
species has been recommended for hedges in cold northern 
localities. As the two sexes of flowers are on different plants, it is 
necessary to at least have one of each growing near together in 
order to obtain fruit, and I do not know of any way of deter- 
mining the sex of the plants except by waiting until they come 
into bloom, then each should be labelled if they are to be trans- 
planted or set out for fruit, but one staminate wiU suffice for a 
half dozen pistillate plants, if set near together. The trees are 
readily propagated from seed. Native of Northern New Mexico 
and through the Rocky Mountain regions, northward to British 
America. The two other native si)ecies are low shrubs, S. Can- 
adensis, Nutt., is a low, scurfy shrub, with ovate leaves, and yel- 
lowish-red insipid fruit, found from Vermont, westward to the 
Pacific Ocean. 5, rotundifoliaj Parry, with small, crowded 
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leaves, and scurfy fruit, is a low shrub, peculiar to the moun- 
tains of Southern Utah. 

8IDER0XYL0N, Linn. — Ironwood. 

Tropical trees and shrubs of the Sapodilla Family. Flowers 
with a four-pointed calyx and corolla, five -cleft. Fruit, a small 
drupe, mostly one-celled and one-seeded, the kernel with 
abundant albumen. 

Sideroxylon Mastlchodeiidroii, Jacq. — Mastic Tree. — Leaves 
smooth, five to six inches long, very thin, elliptical, obtuse, wavy 
on the margins ; on slender petioles. Flowers few in a cluster and 
small. Fruit purplish, ovoid. A large tree in the West Indies, 
but only thirty to forty feet high at Key West, Florida. 

8IMARUBA, Aublet. — Quussta. 

Trees or shrubs with bitter, milky juice, pinnate-alternate 
leaves, and small greenish monoecious or dioecious flowers. 
Fruit drupaceous and one-seeded. There are several tropical 
species, but only one coming within the United States. 

Simaroba glaara, DC. — Bitter Wood. — Leaves and twigs 
smooth. Flowers dioecious ; leaflets four to eight, alternate 
and opposite, coriaceous, obovate or oblong, obtuse, paler 
beneath than above. Fruit oval, mostly solitary. According 
to some authorities, a small tree or shrub. Chapman says, *' a 
large tree in South Florida." 

SOPHORA. — Linn. 

A genus of trees, shrubs, and herbaceous plants, and of 
about twenty-five species, mainly in the warmer parts of the 
world, although a few inhabit the colder regions of Asia. 
Leaves unevenly pinnate, with few or many entire and some- 
times quite thick leaflets. Flowers showy, pea -shaped, suc- 
ceeded by large, thick pods, with several seeds. We have no 
indigenous species wortliy of any especial attention, and only 
one grows to the hight of twenty feet, and this is the 

Sophora senindillora. — Lag. — Leaves evergreen. Flowers blue 
and quite showy ; sweet scented. A small tree, twenty to thirty 
feet high, with very hard, heavy yellow wood, said to be excel- 
lent for fuel. In groves near Matagorda Bay to Western Texas. 
The next largest native species is S. afflnis, Ton*, and Gray. A 
large shrub, ten to fifteen feet feet high, with evergreen leaves, 
and very hard wood. In Arkansas and Eastern Texas. S, Arir 
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zotdoa, Watson, is a low, evergreen shrub, found in Weatem 
Arizona. The S. tomentoaa, Linn., is a snuill evergreen 
shrub, four to six feet high, in Florida, along the coast. The 
Japan Sophora (S. Japonica) is a well-known ornamental tree, 
introduced many years ago. The weeping variety has long 
been a favorite tree for planting on lawns, as it is one of the 



most picturesque and graceful of the pendulous-branched trees, 
and quite hardy in most of our Northern States. 
STUAETiA, Catesby. — Stuariia. 
A genuB of only a few species of deciduous shrubs or small 
trees, belonging to the Camellia Family. Flowers large and 
showy, and highly prized ornamental plants. Fruit a five- 
celled pod, and with one to two emftlt seeds in each. We have 
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two native species, and one in cultivation, recently introduced 
from Japan. 

Stiartia pcntafcyala. — ^L.'Her. — ^Leaves oval-acute, finely pubes- 
cent, serrate. Flowers with five large crimped-edged petals, 
with purple spot at the base. Flowers appear late in spring or 
early summer, and of the size and form shown in fig. 48. A 
large shrub or small tree, from the mountains of North Caro- 
lina and Georgia. The wood very hard, white. The plants are 
hardy as far north as New York CJity, and in my grounds in 
Northern New Jersey. 

S. Virginica. — Cav. — Leaves oval, thin serrulate, finely pubes- 
cent. Flowers two to three inches broad, with purple stamens. 
A large shrub or small tree, not hardy north of Washington, 
and found in shady woods from North Carolina to Florida. 

8. Japonica is a rare shrub, introduced a few years ago from 
Japan by the Parsons & Sons Company, Flushing, N. IT. 
Flowers small, with yellow stamens. A variety of this, S, Ja- 
ponica grandiflora, has larger fiowers than the species, both 
handsome and desirable ornamental shrubs. 

swiETENiA, Linn. — Mahogany. 

A genus of a few species of large evergreen tropical trees, 
highly valued for their excellent wood. Flowers small, green, 
or reddish-yellow, in spreading axillary panicles. Fruit a large 
five-celled and five-valved capsule containing seeds, imbricated 
in two rows. 

Swietenla Mahogonl) Linn. — Mahogany Tree. — ^Leaves alternate, 
abruptly pinnate, and composed of six to ten opposite, entire, 
ovate-lanceolate leaflets. Flowers greenish-yellow, three-eighths 
of an inch broad. A large and rare tree in South Florida, but 
formerly very abundant in the West Indies, but now becoming 
scarce, owing to the great demand for the wood, which is ex- 
tensively used for all kinds of cabinet work. 

syMPiocos, Jsicq.— Sweet Leaf. 

A genus of about a half dozen species of small trees 02 
shrubs, with evergreen or very persistent leaves, and small but 
showy flowers. The species are widely distributed in China, 
Japan, and in Mexico, and one in our Southern States, the last is 

SymploeoB tlnctoria, L.'Her. — Sweet Leaf, Horse Sugar. — Leaves 
simple, smooth, oblong, rather persistent, almost evergreen. 
Flowers yellow, six to twelve in a sessile cluster. Fruit a pne- 
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seeded berry. Leaves have a sweetish taste, and are greedily 
devoured by cattle. A small tree with rather firm wood. Dela- 
ware and South to Florida, and westward to Louisiana. 

TiLiA, Linn. — Basswood, Linden. 

A genus of only about a half dozen species of deciduous 
trees, inhabiting the temperate regions of Europe and America. 
They are all handsome and valuable trees, with soft and white 
wood. Leaves more or less heart-shaped ; often soft and downy. 
Flowers with five spatulate, oblong petals, cream-color and in 
small cymes or clusters, hanging on an axillary slender pedun- 
cle, which is attached to a long, slender, and thin leaf-like 
bract. Fruit a small globular nut, one-celled, and one or two- 
seeded. The flowers are fragrant and yield a large quantity of 
clear white delicate-flavored honey. We have but two indi- 
^nous species. 

Tilia Ammrana, Linn. — American Basswood. — ^Leaves four to 
six inches broad, smooth, and green on both sides, obliquely 
heart-shaped, sharply serrate. Bark and buds mucilaginous, 
the inner bark used for making bass-mats, also for coarse cord- 
age, and employed by nurserymen for tying in buds in the 
propagation of fruit, and other trees and plants. To prepare 
the bark for use it is stripped from the trees in spring, and 
placed in water until the mucilaginous properties have been 
dissolved, then taken out, and divided into thin layers. Wood 
white, soft, and light, easily worked, and extensively used for 
inside work of various kinds. A handsome large tree, sixty to 
eighty feet high, with stem two to four feet in diameter. Com- 
mon in moist soils, and along streams in all of the States east 
of the Rocky Mountains, except in the extreme Southern. It is 
found in the mountains of Georgia, and northward to Canada 
and Lake Superior. 

Var. puhescens, Gray, has rather thin leaves, softly pubes- 
cent underneath. A smaller tree than the species, and is found 
in the swamps of North Carolina and Florida, near the coast. 

Var. macrophylla is a cultivated variety, with leaves much 
larger than those of the species, and is a very handsome, rapid 
growing tree. 

T. heterophylla, Vent. — ^White Basswood. — Leaves large, often 
eight inches broad, smooth and bright green above, silvery- 
white, and downy underneath. A handsome tree, thirty to 
fifty feet high, in the mountains of Pennsylvania, Kentucky, 
and southward to North Carolina and Georgia. 
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FOREIGN SPECIES AND VARIETIES. 

Some of the European botanists make several species of the 
different forms or varieties of the Tilia Europcea, while others 
consider them as all belonging to one. For all practical pur- 
poses they may be considered as one with many well marked and 
interesting varieties. The most common European Linden has 
large, deep green leaves, but distinguished from the American 
species by the absence of the petal-like scales among the sta- 
mens in the flowers. The tree grows to a very large size, and 
many of them from fifty to a hundred years old, may be found 
in and about our Eastern cities and villages. The wood is simi- 
lar to that of the American Basswood, but the twigs are more 
namerous and slender, and the tree is of a more compact habit 
than that of the T, Americana. The following are some of the 
most common and desirable varieties of the European species, 
(r. Europoea), 

Var. alba or argentea^ a very graceful, vigorous-growing tree, 
with whitish leaves. — Var. alba pendula, a weeping variety of 
the last, with slender twigs and whitish leaves. — ^Var. alba pen- 
dula variegata, a weeping variety with variegated leaves. — 
Var. aurea, the bark on the twigs of a bright golden color in 
winter. — Var. aurea platiphylla, twigs yellow, but leaves long- 
er than in the above. — ^Var. dasystyla, a variety or species 
from Tauria, with large, heart-shaped dark-green leaves, and 
yellow twigs. Some authorities consider this a distinct spe- 
cies. — Var. ladniata, leaves finely divided, or cut and twisted. — 
Var. laciniata rubra, leaves finely cut, and the bark on young 
twigs red in winter. — ^Var. platiphylla, similar to the species, 
but with somewhat larger leaves. — ^Var. pyramidalis, a tree of 
rapid growth and pyramidal habit, and reddish bark on the 
twigs. — ^Var. rubra, the common red-twigged European Lin- 
den. — Var. vitifolia, leaves resembling those of the grape vine ; 
bark on young twigs bright red. 

ULMUS, Linn. — Elm. 

A genus of less than twenty species, but an immense number 
of wild and cultivated vai;ieties, principally native of North 
America and Europe. They are mostly lofty, deciduous trees 
of rapid growth. Flowers usually perfect, yellowish or purp- 
lish in lateral clusters ; in our species appearing in spring, 
before the leaves. Fruit a one-celled and one-seeded membrane- 
ous samara, winged all round. Propagated by seeds, layers, or 
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budding and grafting. All the species produce a large number 
of tough, fibrous roots, not at all difficult to make grow when 
transplanted. 

Vlmns alata, Michx. — ^Winged Elm, Small-leaved Elm, Wha- 
hoo. — Leaves ovate-oblong, one inch to an inch and a half 
long, sharply serrate, acute, commonly rounded at the base, 
rough above and downy beneath. Flowers clustered on slender 
stalks. Fruit oval and downy on the margins. A small tree, 
thirty to forty feet high, with corky branches and hard, com- 
pact wood, very difficult to split, and for this reason extensively 
employed for the hubs of wagon and carriage wheels. In Vir- 
^nia, Kentucky, and southward, also west of the Mississippi, 
in Nebraska, and south to Texas. 

U. Ameritana, Willd. — American Elm. — Small branches and 
twigs smooth. Leaves three to four inches long, thin, obovate- 
oblong or oval, abruptly pointed, sharply serrate, rather soft 
and velvety beneath. Flowers in close clusters or bundles. 
Fruit smooth, except on the margins. A well known, very 
large and common tree, with a wide spreading head and long, 
slender, drooping branches. Wood brown, very tough in young 
trees, light and moderately strong in the old, always difficult 
to split, extensively used in the manufacture of hubs, small 
trees being used for this purpose. The wood of large trees used 
for planks, chair seats, and various other purposes where it is 
not exposed to the weather. Common in moist soils through- 
out the United States and Canada, east of the Rocky Moun- 
tains. 

r. crassifolla; Nutt. — Small-leaved Elm, Opaque-leaved Elm. — 
Leaves small, only about an inch long, oblong-oval, rough, 
serrate. Fruit small, oval or elliptic, rather deeply divided or 
toothed at the summit. Young branches smooth, thickly 
studded with leaves. A curious and handsome little tree in 
Southwestern Arkansas to Southern Texas. Figured and de- 
scribed in Nuttall's North American Sylva, Vol. 4, under the 
name of TJ, opaca, 

r. fnlva, Michx. — Slippery ERn, Red Elm. — Buds in spring 
soft and downy, with large rusty hairs, branches also some- 
what downy. Leaves thick, ovate-oblong, taper-pointed, 
doubly serrate, very rough above, velvety beneath, often six to 
eight inches long. Inner bark very mucilaginous, and exten- 
sively employed as a medicine. A medium sized tree^ with r^- 
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dish hard wood, more durable than that of any other indige- 
nous species, and is often used for fence posts and rails. 

Ti raeemosa, Thomas. — Corky White Elm. — ^Twigs and bud 
scales downy, and branches often with corky ridges. Leaves 
obovate-oblong, oblique at the base, sharply serrate. Flowers 
in racemes, and not in compact or close clusters, as in our 
other native species. Fruit smooth, oval or elliptic, very downy, 
with the margins thickly fringed. A large tree, with fine- 
grained, heavy, tough wood, superior to that of any other in- 
digenous elm for purposes where toughness and elasticity is 
required. Common in Western New York, Ontario, and west 
to Nebraska. Also said to be found in Ohio, Michigan and 
Kentucky. 

FOREIGN SPECIES AND VARIETIES. 

The elms are all so inclined to vary from seed, that it is often 
difficult to detennine the original type of a species, as well as to 
determine to what species many of the cultivated varieties be- 
long. What is called the English Elm {Ulmus campestris), was 
early introduced into this country, and quite extensively planted 
in and about Boston, where at this time some of the most noble 
specimens of this tree can now be seen in full maturity, and of 
great age. The leaves of this species differ from our common 
American Elms, in being smaller and of a darker green color, 
and the branches spring out from the main stem more nearly at 
right angles, and the general form of the head is more inclined 
to be pyramidal than broadest at the top, as usual with our 
American White Elm, which has been so extensively planted in 
nearly all New England cities and villages. The English Cork- 
bark Elm {Ulmus suberosa) is a variety of the last, with its 
young branches very corky, with rougher and much larger 
leaves, while the variety known as the Dutch Cork-bark (C7L 
major)y has still larger leaves, and of a more spreading habit of 
growth. Some of the largest specimens of both the English and 
Dutch Cork-bark Elms to be found in this coimtry, are to be 
seen on Long Island, near Glen Cove and eastward, some of 
them probably are two centuries old. 

The Scotch or Wych Elm (C7. montana) is a noble tree, with 
wide spreading branches, and although not so well known in 
this country as the English or Dutch Cork-bark, still of late 
years it has been more largely planted than formerly. There is 
a weeping variety, the (C7. m. pendula)^ and a smooth-leaved 
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one {V.m. glabra.), diaoaaotbeikao^ a as the Exeter Elm {U.m. 
fastigiata), noted for its peculiar fastigiiLte growth and twisted 
leaves. There are also, in addition to the varieties named, at 
least a score of others of similar origio, described in nuisery- 
men's catalogues, all desirable for ornamental purposes. 
UMBELLULAKiA, Nutt. — Sptf^e Tree. 

A genus closely allied to the Sassafras Tree of our Eastern 
States, but found only on our West Coast. Flowers yellowish- 
green ; perfect in pedunculate umbels, which are encl<»ed be- 
fore expansion in a four-bractjd involucre. A tree with thick, 
fragrant, evergreen leaves. Only one species. 

iHbCllilltrls tRlir«Mlta, Nutt. — Spice Tree, Mountain Laurel. — 
Leaves green and shining, lanceolate-oblong, acute &t each end, 
or sometimes rounded at base, two to four inches long, short 
petioled. Fruit an ovate- 
elliptical or globose drupe, itft!" ;?i'l"r.'^*^!t ^-fi 
nearly an inch long, dark V^Jf^^'fifS^^^t^J, 
purple, with thin pulp and BwlvK&luKwvC' 
stone. The foliage is ex- 
ceedingly acrid, exhaling a 
pungent odor, which excites 
sneezing. This tree is also jj 
known as the California 
Olive, California Laurel, Ca- 
jeput, etc., etc. The fruit 
is very persistent, remaining 
on the trees all winter. A 
small tree in the Coast 
Banges of California, but 
extending northward to 
Oregon, where it grows to a 
hight of nearly or quit« one 
hundred feet, and a stem two to four feet in diameter. Wood 
of a brownish color, close-grained, handsome and valuable, 
much used for cabinet work and « 




UNGNADiA, Eiidl. — Spanish BvcJceye. 

A genus of only a single species, but closely related to the 
Hotse-chestnuta or Buckeyes. It is quit« remarkable for having 
the foliage of a Hickory, and flowers and fruit resembling 
th<»e of the Buckeye. 

L'j^naiUft apcfltsti, EndL—Spauish Buckeye. —Leaves composed 
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of Beven opposite, ovate, long-pointed serrate leaflets. Flowers 
rose-color, about a half inch broad, either perfect, or the stami- 
nate and pistillate separate on the same plant. Flowers in 
sufficient numbers to make the plant quite showy in spring. 
Fruit in a leathery capsule, the size and form shown in fig. 49. 
The kernel of the nut rather pleasant tasted, but unwholesome, 
containing marked emetic properties. A small, handsome tree, 
twenty feet high, but more commonly a shrub. In Texas and 
Eastern New Mexico. Cultivated in the South as an ornament- 
al tree, also in France, but said to be somewhat tender in the 
gardens of Paris. Propagated from seeds, suckers, or by graft- 
ing on stocks of the common Western Buckeye. 

VIBURNUM, Linn. — Arrow-Wood, Etc. 

A large genus of evergreen and deciduous shrubs, a few are 
small trees, with simple, but commonly toothed, and sometimes 
deeply lobed leaves. Flowers showy, mostly white, in com- 
pound, terminal, fiattish clusters. Fruit a drupe, containing a 
single flattish seed. The genus is represented by about a dozen 
si)ecies in the United States, two of which extend entirely 
across the continent. Only two or three of our indigenous spe- 
cies grow to a hight of twenty feet. 

Vibnrnnm Lentago, Linn. — Sheep Berry. — ^Leaves ovate, strongly 
pointed, very sharply serrate, smooth, the long margined peti- 
oles and midrib, sprinkled with rusty-colored glands. Flowers 
white, slightly fragrant. Fruit oval, about a half inch long, 
blue-black, with a sweetish, rather mealy edible pulp. A hand- 
some little tree, fifteen to twenty feet high, with hard, yellow- 
ish, strongly-scented wood. From Hudson's Bay in British 
America, southward to Georgia, in moist soils, also west to 
Iowa. 

V. praniroHain, Linn. — Black Haw. — Leaves broadly oval, ob- 
tuse at both ends, finely and sharply serrate, smooth and shin- 
ing above. Flowers in large sessile clusters. Fruit ovoid-oblong, 
black, edible. A common large shrub or small tree, fifteen to 
twenty feet high, in dry, rich woods, from the New England 
States, south to Florida, and westward to Texas and Missouri. 

¥• Opnlns, Linn. — Cranberry Tree. — Leaves strongly three- 
lobed, broadly wedge-shaped or truncate at base, the lobes 
pointed and toothed ou the sides, entire in the sinuses. Mar- 
ginal fiowers of the cluster destitute of stamens and pistils, but 
many times larger than the other, forming a kind of ray, which 
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id quite showy. Fruit ovoid, bright red, pulp vefy acid, but is 
sometiines used as a substitute for cranberries. This is the par* 
ent of the well known Guelder Rose or Snowball of gardens, in 
which the * flowers are all sterile. A handsome large shrub, 
sometimes twenty feet high in swamps in the Northern States. 
and westward extending to the Pacific Coast in Oregon and 
northward. The remaining indigenous species are either small 
or large shrubs, seldom over ten feet high, but interesting orna- 
mental plants. 

XAifTHOXYLUM, Linn. — Prickly Ash, 

A large genus, the species mostly tropical or sub-tropical ever- 
green trees or shrubs, with minute monoecious or dioecious 
flower8,with unequally pinnate leaves, and branches armed with 
prickles or strong spmes. Bark, leaves and fruit usually 
pungent and aromatic. The fruit of one or two Asiatic species 
is used in China and Japan as an antidote for nearly all kii^ds 
of poisons, and one as a substitute for pepper. We have four 
indigenous species. 

Xanthoxylnm Caribaenm, Lam. — Satin Wood. — Branches and 
leaf -stalks unarmed ; leaflets five to seven, ovate-lanceolate, on 
the fertile plant, and elliptical, obtuse, or emarginate on the 
sterile. Seed solitary, obovate, black and shining. Said to have 
been discovered at Key West, Florida, by Dr. Blodget, and to 
be a large and common tree in that region. 

X. Clava-Hereiilis, Linn. — Tooth-ache Tree, Prickly Ash. — 
Branches and leaf -stalks armed with long prickles. Leaves 
alternate, seven to nine f oliolate ; leaflets ovate-lanceolate, cre- 
nate, shining above ; panicles terminal. Fruit rather downy, 
containing black seed. A small tree, about twenty feet high 
in Southern Virginia to Florida, but in the West Indies it 
grows forty or more feet high. Wood yellow, close-grained, 
and according to Sloane, has the aromatic odor of Sandal- wood. 
The leaves, bark and fruit have a pungent aromatic taste. 

X. Pterota, H., B., K.- Bastard Iron Wood. — Branches very 
crooked, armed with short, curved spines, and the leaf-stalks 
winged and jointed. Leaflets seven to nine, only one half to 
three-fourths of an inch long ; obovate and crenate above the 
middle. Flowers in axillary clusters. Fruit about the size of a 
grain of black pepper, containing one smooth dark-brown seed. 
A small shrub or tree, with very hard, yellow wood. Southern 
Florida, west to Texas, also south to Brazil. 
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X. AMfrieuiwi, Mill. — Northern Prickly Ash. — ^Leaves com- 
posed of four or five pairs of leaflets, and an odd one ; ovate- 
oblong, downy when young. Flowers minute, yellowish- 
green, appearing with the leaves. Fruit small, in clusters, red, 
and ripe in autumn, very pungent tasted, and often used as a 
medicine, sometimes for tooth-ache, hence one of the common 
names of this shrub. A large shrub, ten or more feet high, 
with prickly branches and smooth grayish bark. In rocky 
woods, often along roadsides. Middle and Northern States. 

xiMENiA, Plumier. — Hog Plum. 

A genus of a few species of small evergreen trees, mostly 
tropical, with thorny branches, producing handsome plum-like 
edible fruit. We have only one species. 

Ximenla Amerirana, Linn. — Hog-Plum, Mountain Plum. — 
Leaves two inches long, oblong-obtuse, short petioled ; pedun- 
cles two to four flowered. Flowers small, yellow. Fruit yel- 
lowish, round, as large as a plum, edible. Nut round and 
white. A small tree with yellow wood. Key West, Florida, 
and through the West Indies. 

ziSYPHUS, Juss. — Jujube, 

A genus of some fifty species, mainly in Egypt and Southern 
Asia. The Z, jujube is widely distributed throughout Southern 
Europe and Northern Africa, and its dried fruit well known in 
commerce. The species in general are spiny shrubs or small 
trees belonging to the Rhamnacce or Buckthorn Family, and 
often bearing edible fruit. The genus is represented with us by 
two species, neither of any especial value. One in Southern 
California, the Z. Parryi, Torrey, growing about fifteen feet 
high, and another, the Z, obtusifolius^ Gray, in Western Texas 
and New Mexico, is sometimes a small tree, twenty feet high, 
but more frequently a shrub. 
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CHAPTER XVI. 

EVERGREEN TREES. 

TAXACE^. — Yew, Torreya, Etc, 

An order of several genera, principally evergreen trees or 
shrubs, closely allied and usually included in the ConiferaB oa a 
sub-family, but as their fruit resembles the drupaceous, rather 
than the coniferous, some of our more modem botanists have 
very properly placed them in a separate group or order preced- 
ing the true cone-bearing genera. They are but slightly res- 
inous. Flowers dioecious, the sterile ones in globose catkins, 
the fertile solitary, axillary, and the fruit drupe-like, with a 
pulp surrounding, but not always quite enclosing the bony nut- 
like seed. This order is represented in the United States by only 
two genera, and four, or at most five species. 

TAXUS, Tour. — The Yew. 

Small trees or shrubs with widely spreading branches and 
linear, rather flat rigid leaves. Fertile flower, scaly bracted, 
consistiug of a single ovule or cup-like disk, which becomes 
large and berry-like, surrounding the nut -like seed. There are 
in all seven recognized species, three belong to the United 
States, one in Mexico, and the others to the cooler regions of 
Ehirope and Asia. 

Taxns liaccata, Linn. — ^Var. Canadensis, Gray. — American Yew. 
— ^The American or Canada Yew was by the older botanists con- 
sidered a distinct species from the English Yew, T, baccata, but 
Dr. Gray and others of our times give it no higher rank than a 
well defined variety. It is in every way quite similar to the 
English Yew, except it is merely a low, straggling shrub, only 
three or four feet high. It is common in our Northeastern 
States, and occasionally along the mountains to Virginia. 
Leaves about an inch long, linear, numerous, mostly arranged 
on two rows, but sometimes scattered thickly around the termi- 
nal shoots. The fruit consists of a globular, red fieshy disk sur- 
rounding, but not quite covering at the top the nut-like seed. 
The species or English Yew grows to a large-sized tree, and 
lives to a great age, and is historically one of the most noted 
trees in the world. There are many varieties, most of which 
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succeed in this country if planted in a half shady position or 
protected from the scorching rays of the sun. All are readily 
propagated from either green or ripe wood. 

T. brcTirolU, Nutt. — ^Western Yew. — ^Leaves nearly an inch 
long, sharp-pointed, the margin somewhat revolute, bright 
green above, pale beneath, narrowed at the base into a short 
slender petiole. Fruit amber-red, much flattened. A tree 
twenty to sixty feet high, with long, slender, somewhat droop- 
ing branches. Wood reddish, hard and tough, very elastic, and 
like that of all of the Yew Family, valuable for many purposes. 
This species is found in Central California, northward to British 
Columbia. 

T. Florldaaa, Nutt. — ^Florida Yew. — ^Leaves quite narrow and 
sharp-pointed, with revolute margins, closely resembling those 
of the last. A small tree on the banks of the Apalachicola 
River in Florida, and may prove to be only a local variety of 
the last. 

The Mexican Yew, T. gtoboaa, is a tender species, and will 
not thrive in the open air in the mild climate of England, and 
is of no especial interest to any one except the botanist. The 
Japan species are more hardy, especially a dwarf one known as 
T. adpreasa, which has very small, oval leaves, short-pointed 
and pale pink fruit. Another, the T. cuspidatajOf Siebold, is a 
much taller tree, with larger, rather thick rigid and exceedingly 
sharp-pointed leaves. 

TORRE YA, Arnott. — Fetid Yew. 

A genus of evergreen trees, including four species each, 
restricted to a locality of limited extent. Leaves larger and 
longer than those of the common yews, and arranged in single 
rows. Flowers similar to those of the TcucuSj and seed enclosed 
in a fibrous fleshy envelope of a greenish-brown color. This 
genus was named in honor of the late Prof. John Torrey, of 
New York. 

Torreya Callfomlca, Torr. — California Nutmeg. — Leaves one to 
three inches long, and about an eighth of an inch broad, nearly 
flat, sharp-pointed, the petioles somewhat twisted, bringing the 
blades into two ranks, bright green above, lighter colored be- 
neath. The fruit obovate to oblong-ovate, one inch to an inch 
and a half long, the fleshy envelope thin and somewhat resin- 
ous. Wood light-colored, close-grained, compact, and very 
fragrant. A large trofe of fifty to seventy-five feet high, with 
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atetn one to tliree feet in diameter. California, from Hendocloo 
County to Mariposa County. 

T. teiir«Ua, Am. — Stinking Cedar.— Leaves about an inch and 
a half long, very aharp-pointed, rigid, almost sessile, pale shin- 
ing green. Branches horizontal spreading, with somewhat two 
rounded branchlets. Fruit about the size and shape of a nut- 
meg, -with a Hmooth hark or shell. A small branchlet is rep- 
resented in figure 50, about two-thirds ot the natural sizR. A 
small tree, twenty to forty feet high, with odoriferous and very 
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durable wood. In middle Florida. This species has proved 
quite hardy in favorable soils and locations as far north as the 
City of New York, and in a few instances farther north, but 
cannot be recommended for general cultivation except in the 
South. 

FORBiaN SPECIES. 

T. Bndfeni, Zuccarini. — Nut-bearing Tarreya. — Leaves as in our 
native species, bnt of a dark glossj-green color. Branches 
numerous, with scaly bark. Fruit egg-shaped, and about an 
inch long. A tree from forty to sixty feet high, native of the 
West Coast of Nippon, Japan. Not thoroughly tested in this 
country, its hardiness is somewhat doubtful in our Northern 
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States, but will probably succeed south of the latitude of Wash- 
ington. 

T. iri'tiidls, Fortune. — Tall Torreya. — ^Leaves slightly shorter 
than the last, slightly convex above. Fruit plum-shaped, and 
about three-quarters of an inch long. This species is scarcely 
distinguishable from the last. Native of China and the Himar- 
layas. A tree forty to fifty feet high. 

The Chinese Yews, or CephcUotaams, of which there are two 
or three species, would naturally fall into this group, but we 
have no representatives nearer than the Torreyd'a in our flora. 

The Podocarpece, evergreen trees and shrubs, peculiar to the 
warmer regions of Australia, Africa, and Asia, belong to this 
order, but only a few are of any special interest, except for or- 
namental purposes. The Japanese species (P. Japonica) Sie- 
bold, thrives moderately well as far north as New York, and is 
an interesting plant on account of its very dark, rigid leaves. 
There is also a South American species (P. nvbigcena), that 
promises to be even more hardy than the one from Japan, as it 
is a native of the cool regions of Chili and Patagonia. 

The New Zealand Pines, or Dacridium8, also belong to this 
order, as they bear drupaceous fruit, like that of the Yews. 
Some are large trees, and the wood very hard and durable. They 
may prove valuable for cultivation in our Southern States and 
westward. 

Another very interesting genus of this order is represented 
by only a single species, and that the well known Ginkgo or 
Maiden Hair Tree, or Salisbury adiantifolia, a native of China 
and Japan, and a tree that grows to a very large size, or in some 
situations a hundred feet high, with stem five to ten feet in 
diameter. Its leaves are deciduous, fan-shaped, very broad, and 
cut or notched at the apex. Its fruit is a globular ovate, and 
an inch in diameter. It is a well known hardy tree, introduced 
into this country a century ago, or in 1784, by Alexander Ham- 
ilton, who planted specimens near Philadelphia, which are said 
to be still alive and growing. There are several varieties, but 
none that are really more beautiful than the species. 
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CHAPTEE XVII. 
CONIFERiE, OR CONE-BEARING TREES. 

Many volumes have been written, avowedly for the pur- 
pose of giving a correct classification of the cone-beariilg 
trees of the world, but the authors of no two of them agree, 
except as to some of the most simple characteristics of the differ- 
ent genera and species, and the result is, a confusion that may 
well astound the novice who desires to find an authority at 
once unimpeachable, and so thoroughly trustworthy, that it 
may in all cases be quoted without fear of being led into an 
error. Even in such a simple matter as names of the different 
species of conifers, authors disagree, and often so widely that no 
one but a student, or one well versed in the literature of the 
subject, can possibly reach a satisfactory conclusion as to the 
identity of any but the oldest and most familiar. 

It is true that such European botanists as Toumefert, Lam- 
bert, LinnsBUS, Endlicher, Loudon, Lawson, and the more mod- 
em writers like Gordon, Masters, and Veitch, have aided, and 
in fact have done some good work in elaborating the various 
genera of which this great Natural Order of plants is composed, 
but there is yet much material left in an unsatisfactory condi- 
tion, owing probably in part to the innate difficulties surround- 
ing the subject, and partly to the lack of the scientific knowl- 
edge necessary to trace the affinities and relationship of^ the 
different species and genera. But I am inclined to believe that 
much of the confusion that exists in regard to the classification 
and the names of the different species of conifers, is the result 
of prejudice and personal opinion, with a desire on the part of 
each author to set up a standard of his own, which, to be satis- 
factory to himself, must differ more or less from that estab- 
lished by rival authors. I may be wrong in this matter, but I 
cannot well attribute the idiopathies of several of the most 
noted European authors to any other cause. We certainly can- 
not accuse them of ignorance, or of not being familiar with the 
writings of others on the same subject, for their works show 
quite the contrary. Still, when we find men ignoring science, 
in order to laud a hero as Veitch, Gordon, and nearly all Eng- 
lish authors do, in giving the generic name of the Mammoth 
Tree of Califgrnia as WelUngtonia, instead of the correct one of 
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Sequoia, we cannot but distrust them in other matters. But 
such vagaries of authors are not confined to those of our times, 
for even the revered Linnaeus reversed the generic names of 
the Firs and Spruces, ignoring the classification of those who 
had lived long before his time. The continental botanists and 
nurserymen, however, have in most instances retained the older 
classifications, placing the Spruces under the generic name of 
Picea, and the Firs under Abies, while the English and most of 
our American authors have followed LinnaBus, although there 
can be no question as to its inaccuracy. 

The North American Conif erae have been carefully elaborated 
in the works of Drs. Gray, Chapman, Engelmann, and other 
botanists, but our most comprehensive and best special treatise 
on the conif erae, is " The Book of Evergreens," by Josiah Hoopes. 
This is a work that I can confidentially recommend to those 
who may desire a more scientific description and classification 
of either the indigenous or foreign species than will be given in 
the following pages. Owing to the confusion referred to in 
regard to the classification of our coniferae, I may in some in- 
stances depart from the alphabetical arrangement of the pre- 
ceding pages, and place the different genera in the order of 
the relationship instead. 

JUNiPERUS, Linn. — Jumper. 

An immense genus of evergreen trees and shrubs, and the 
species widely distributed, and in almost every degree of lati- 
tude, although principally in the Northern Hemisphere. The 
wood of all the species is fine-grained, hard and durable, the 
heart wood usually reddish and fragrant. Flowers dioecious or 
sometimes monoecious, the small, solitary catkins, axillary or 
terminal, upon short lateral twigs. Fruit a scaly bracted drupe, 
and in some species resembling a berry, more than a true cone, 
usually emitting a strong resinous odor, and containing one to 
three hard-shelled seeds. Leaves small, scale-like, persistent 
and rigid. All readily propagated by seeds or cuttings of the 
small branchlets, also by layers and grafting. 

Janiperas Califomica, Carr. — California Juniper. — ^Leaves in 
clusters of three, short, thick, and mostly acute. Fruit oblong- 
ovate, of six or rarely four scales, usually one-seeded, and of a 
reddish color when ripe. A small shrub, or sometimes a tree, 
twenty to thirty feet high, with rather stout branches. Cali- 
fomia, in the Coast Ranges, from the ^acrj^entp !Riv^r south- 
ward to San Diego, 
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Var. ZJfaTierww, Engelm., has more slender branchlets. Fruit 
round and smaller. It inhabits the Sierra Nevada, Southern 
Utah, and Arizona. 

J* commnnls, Linn. — CJommon Juniper. — ^Leaves rather long, 
linear, awl-shaped, prickly-pointed, upper surface white, glau- 
cous, under one bright green. Fruit smaU, round, dark ptirple, 
covered with a light bloom. A low, straggling shrub or small 
tree, seldom more than ten or twelve feet high. This species 
may well be called common, as it is a native of Asia, Europe, 
and extends entirely across North America. The berries of this 
species are employed in giving the peculiar flavor to gin, and 
an oil extracted from them is also used in medicine. There is 
an immense number of varieties of this species in cultivation, 
known under such names as Irish Juniper, Swedish Juniper, 
Spanish Juniper, Large-fruited Juniper, Weeping, Creeping or 
Prostrate, and many others more or less conmion in nurseries 
and ornamental grounds. 

J. oecidentalis, Hook. — ^Western Juniper. — A species very much 
resembling the California Juniper, but the fruit is smaller, 
blue-black, and the fleshy envelope resinous. A large tree in 
Oregon, but becoming a mere shrub further south in California. 
There are several natural varieties. Var. monosperma, Engelm. , 
is a small shrub in Texas, west to Arizona, and northward to 
Coloiudo. Var. covjungens, Engelm., is said to be quite abund- 
ant in Western Texas and New Mexico, in fact the two varie- 
ties as well as the species appear to be only climatic forms of 
the common Juniper. The trees are usually crooked and dis- 
torted, but the timber is hard and makes excellent fuel. 

J. pachyphlcea.— Torr. — ^This is another of those peculiar west- 
em forms of the Juniper, more or less common in New Mexico 
and Arizona. An exceedingly slow-growing tree, and Dr. En- 
gelmann says that some trees, two hundred years old, have a 
diameter of only four to six inches, but an occasional specimen 
is found with a diameter of two to three feet, but these are 
usually found in rich, rather moist soils, and in sheltered posi- 
tions. 

J. Tir^iniana, L. — Red Cedar. — ^Leaves very small, scale-like 
on the older branches, but larger on the young twigs or branch- 
lets ; very numerous, closely imbricated, and of a dark green 
color. Branches usually horizontal, but in some soils upright, 
covered with a thin, scaly bark. Fruit small, dark-purple, 
covered with a whitish bloom. A very common and well 
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known tree, the heart wood of reddish color and very durable. 
It is largely employed for cabinet work, pencils, fence x>08ts, 
etc. A very widely distributed species, extending from New 
Brunswick to Washington Territory, and southward, in the 
East to Florida, but is said not to have been found in Calif omia, 
and is rare in the Rocky Mountains. An exceedingly variable 
species, sometimes a tree sixty to eighty feet high, but the most 
usual size in the Eastern States is between thirty and forty. I 
consider this the most valuable of all the Junipers, adapted to 
the climate of the United States, and should take precedence of 
others for planting in forests or for other useful purposes. 

There is a large number of foreign species that thrive in this 
country, and especially those inhabiting China and Japan, and 
while they are of interest to the botanist, and are desirable for 
ornamental plantations, they possess no valuable economic 
properties not common to our indigenous species. 

cupRESSus, Tour. — Cypress. 

A genus of evergreen trees closely allied to the Junipers, but 
with monoecious flowers, with the aments or catkins termiual, 
and of a few pairs of opposite scales. The fertile catkins erect 
on short lateral branchlets, of six to ten thick scales, becoming 
a roundish woody cone. Seeds acutely angled. Leaves small, 
scale-like adnate, and appressed, opposite and imbricated. 

Cnpressns G^Teniana, Gordon. — California Cypress. — ^Leaves 
bright green, quite small, thick, and without lateral depressions. 
Cones small, round, a little less than an inch in diameter, and 
composed of from six to eight scales. A shrub or small bushy 
tree, six to ten feet high or sometimes more. In the Coast 
Ranges of California. Not hardy in our Northern States. 

C# Macnabiana, Murr. — McNab's Cypress. — Leaves very small, 
deep green, somewhat glaucous, conspicuously pitted on the 
back. Mature cones small, round, a little more than a half inch 
in diameter. A shrub six to ten feet high, with numerous 
slender branchlets. About clear lakes, and on Mount Shasta, 
California. Hardy in England, and may thrive in protected 
situations in our Middle States. 

C. macroearpa, Hartwig. — Monterey Cypress. — ^Leaves bright 
green, acute, obscurely pitted on the back, often with a longi- 
tudinal furrow on each side. Scales of young cones with f olia- 
ceous tips, mature cones clustered on shori;, stout peduncles, 
one to one and a half inch long, and nearly an inch in diame- 
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ter, with five or six pairs of scales, and about twenty seeds to 
each. A large tree, forty to seventy feet high, with rough 
bark and widely spreading branches. On granite rocks near the 
sea, in California, near Monterey, and southward. HarHy in 
England, and thrives in our Southern States, but tender in the 
Northern. This species was early introduced into Europe, and 
from which several varieties have been produced. 

CHAM^CYPARis, Spach. — Cypvess, 

Trees with the characteristics of the Cupressus, but flattened 
two ranked branchlets, and the small globose cones maturing 
the first year. The seeds are also less numerous. In very few 
botanical works are these trees separated from the Cypress, and 
the reader can take his choice in the name of the genus, and 
still have excellent authorities for establishing the correctness 
of either. 

Chamseeyparis Lawsoniana, Parlat. — Lawson Cypress. — ^Leaves 
small, deep green, with a whitish margin when young, mostly 
with a gland on the back. . Cones small, about a third of an 
inch in diameter, of eight or ten scales, with the flattened sum- 
mit terminated by a narrow transverse ridge. Seeds two to 
four in each scale, and wing-margined. A magnificent and 
most graceful tree in Northern California and Oregon, in the 
Coast Ranges, growing one hundred to one hundred and fifty 
feet high. Wood excellent, white, close-grained, compact and 
fragrant, and is known by the local name of Oregon Cedar, 
"White Cedar, etc. Its success in our Northern Atlantic States 
has been rather unsatisfactory, for in some soils and situations 
it thrives and grows rapidly, while in others near by, it fails, 
burning in summer and killing back in winter. It succeeds 
best in a rather moist soil, and very poorly in a dry one. 

C. Nntkaensis, Lam. — Nootka-Sound Cypress. — Leaves only 
one eighth of an inch long, sharp-pointed, over-lapping and 
appressed, of a very dark, rich green color, \ery slightly glau- 
cous, without tubercles. Cones small, globular, solitary, with 
a fine whitish bloom. Scales four in number, shield-shaped, 
rough, and terminating in the center with a thick, obtuse, 
straight point. Seeds about throe to each scale. Branches 
spreading or incurved at the ends. A tree sometimes a hun- 
dred feet high in S t'in, and southward to the Cascade Moun- 
tains on our northwest coast. Hardy in our Northern States, 
but appears to suffer more from beat and drouths in summei: 
than cold in winter, 
11 
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C. thnicIdM, Linn. — White Cedar. — Leaves very Bmall, ovate, 
re^ularlj imbricated in four towb, and of a liK^t glaucous-green 
color. Brancb.es epreading and drooping. Cones very Bmall 
aod clustered. Seeds few, very amall, and nearly round. A 
large tree, foity to eigbty feet high, and stem two to three feet 
in diameter, usually very atraigbt. Wood reddiah, light, soft, 
but flne-grained, and very durable. Used for a great variety of 
purposes, and always in demand. This tree is always f^und in 
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cold, wet lands or swamps, and widely distributed frcm. New 
England to Florida, and westward to Wisconsin. This Bf)ecies 
was made the type of the new genus as given above by Spach, 
but I certainly agree with Mr. Hoopes when he says in regart! 
tothis matter, that our "American botanists, however, who have 
known it from childhood, and whose facilities for close inves- 
tiaation are amply Buificient, refuse toaccept the innovation, and 
consequently retain it in Cupreasua." 
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FOREIGN SPECIES AND VARIETIES. 

Of these there are quite a large number, but very few if any 
of them are hardy in our Northern States, but all can be grown 
in the Southern, a» well as in the milder regions of California. 
One of the most interesting species is the Weeping or Funereal 
Cypress of Northern China, and described in Robert Fortune's 
-work on the tea countries of China. He says that it grows to a 
liight of sixty feet, with weeping branches, resembling in this 
character the common Weeping Willow. Another curious and 
interesting species, the C. torvlosa, Don., comes from India, 
vrhere it grows to a hight of a hundred and fifty feet, with 
twisted branchlets, somewhat like ringlets. The cones are 
quite large, and of the size and form shown in tig. 51. This 
species is held in religious veneration by the natives, and the 
twigs and fruit are considered a valuable medicine. There are 
many other species and varieties described by botanists, but 
axe of no especial interest to the practical forester. 

LiBOCEDRUS, Endlichcr. — California White Cedar. 

A small genus of only four species, two in South America, 
one in New Zealand, and one on our Western Coast. It is 
closely related to the common Arbor Vitee {Thuya). Cones not 
reflexed, solitary, terminal, and composed of four to six woody 
coriaceous, concave scales, terminating in a small incurved 
spine. Seed unequally winged, usually two under each scale. 
Leaves imbricated in four rows. 

Libocedrns dccnrrens,Torr. — White Cedar of California,— Leaves 
very bright green, awl-shaped, sharply acute. Cones three- 
quarters of an inch to an inch long, scaly-bracted at base, ob- 
long, and the lower scales very short. Branches spreading and 
incurved at the extremities. A very large tree, one hundred to 
one hundred and fifty feet high, by four to seven in diameter. 
In general appearance, this tree resembles an Arbor- VitaB, in 
fact has been placed among the Thuya's in many of our modem 
botanical works. The wood is soft and light-colored, not dura- 
ble when exposed to the weather. In the Coast Ranges of Ore- 
gon, and southward to San Diego, California. The cultivation 
of this species in the Atlantic States has not been very satis- 
factory, but occasional specimens has lived and made a moder- 
ate growth without protection, but I cannot reconunend it for 
planting out any where north of Washington. 

The foreign species are even more tender than the native one, 
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but are worth cultivating in the South. The L. Chilensis, cr 
Chilian Arbor-Vitee, is a handsome tree from the Andes of 
Chili, where it grows to a hight of sixty to eighty feet. i. Doni- 
ana, the New Zealand Arbor- Vitae resembles our common native 
species of the Eastern States, but is tender even in the milder 
climate of England. 

L, tetragonay the Alerze of the Chilian's, is a native of Chili 
and Patagonia, and is the most valuable timber tree of the 
country, and although introduced into England in 1849, by 
James Veitch and Sons, they remark in their ** Manual of Coni- 
fersB," 1881, that this species ** has up to the present time failed 
in England, and has now become quite scarce." 

TH uy A, Tournef ort. — A rhor- VitcB, 

A genus of evergreen trees and shrubs that may be appro- 
priately termed the Shuttlecock of botanists, at least among 
those of modem times. Even the spelling of the name has 
been twisted and changed in almost every conceivable way 
possible, without wholly destroying the word. Drs. Gray and 
Chapman, also Hoopes, Paxton, Gordon, and several other 
equally as good botanical authorities, give it as Thuja, while 
Veitch and Sons, in their Manual of Coniferse, spell it Thuia, 
Masters in his Monograph on the ** Conifers of Japan," Watson 
in Botany of California, and various other authors, spell it as 
above or Thuya, Linnaeus in his Systema Naturae, 1767, and 
other botanists of his day, and before it, spell the word with a 
j instead of a y, and while I am satisfied that the weight of 
authority would certainly establish the j as being the correct 
orthography, still I prefer using the y, because it accords with 
the proper pronunciation. But if our botanical authorities are 
so much at variance in the name of the genus, we must expect 
a still wider disagreement in regard to the classification or 
arrangement of the species and varieties belonging to it, or in 
closely allied genera. 

Masters places all the true Arbor-Vitse's or Thuyas, the Bio- 
tas and Retinisporas, under this one generic name of Thuya, 
while the more common arrangement is to divide these into 
three genera or groups. I am inclined to think the latter is the 
most convenient one, and that there are good and well defined 
characteristics that wiU enable almost any careful observer to 
separate the species, even if he has no great amount of scien- 
tifc intelligence to aid him in the work. The American species 
belong to the first named genera or group, and have mpnoeciou^ 
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flowers on different branches, the sterile catkins elliptical ovoid, 
and the fertile ones ovoid and solitary. Cones small, ovoid, 
with four to six rather thin scales adhering at the base, and 
covering two flattish seeds, winged all round the margins. 
Leaves small and scale-like, in four rows on the flat thin 
branchlets. Only two species in this country. 

Thnya gigantea, Nutt. — Giant Arbor- VitsB. — Leaves acuminate, 
incurved ovate, somewhat quadrately and closely imbricated, 
and obscurely glandular; of a bright green, sometimes of 
a glaucous-green color. Branches and branchlets erect, the lat- 
ter flattened and very graceful in form. Cones more or less 
clustered, and slightly longer than those of the next species. 
A very large and graceful tree, sometimes two hundred feet 
high, with a stem ten to twelve feet in diameter. Wood white, 
soft, and easily worked, said to be very durable. In the Coast 
Ranges and Cascade Mountains of Oregon, and in Northern 
California. Like most of the evergreens from the Northwest 
Coast, this tree is often injured by the heat of summer in our 
Atlantic States, and browned, or the shoots entirely killed in 
winter. 

T» occidentalis, L. — ^White Cedar, Arbor- VitsB. — Leaves quite 
small, rhombic, ovate, imbricated in four rows. Branches 
numerous, slender, upright, or widely spreading. Cones small, 
oblong-ovoid, with thin dry spreading, pointless scales. Seed 
with a broad wing all round. A common and well known tree 
in low, moist soils throughout Eastern North America. Wood 
light-colored, compact and durable. Usually a small tree, 
growing to a hight of thirty to fifty feet. A tree largely 
employed for screens and ornamental hedges, as it thrives in a 
great variety of soils. There are many varieties in cultivation, 
some exceedingly dwarf, others tall and quite slender. The so- 
called Siberian Arbor-VitaB of nurseries, is only a compact grow- 
ing variety of this species. There are several golden-leaved 
and sflver-tipped varieties, one of the latter originated in my 
grounds some ten years since, and is now in the collection 
of Parsons and Sons, Flushing, N, Y. I gave it the name 
of "Columbia," as there is another silver- tipped variety 
known as "Victoria." But these garden varieties are more 
interesting as ornamental trees than for practical utility. 

BIOTA, Don. — Oriental or Eastern Arbor- Vitm. 

Flowers similar to those of the Thuya, but leaves small, 
ovate, scale-like, rough and hard to the feel, imbricated in four 
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opposite rows. The cones elliptic, with thick ligneous, or 
leathery scales placed in opposite pairs, and furnished -veith a 
recurved short or long homy point. Seeds two at the base of 
each scale, large, ovoid, nut-like and without wings. There is 
a large number of varieties, by some authors considered spe- 
cies, the most familiar are Chinese Arbor-Vitae {Biota orientalis), 
a tidl growing tree, found throughout China and Japan, and of 
\\ hich there are a large number of cultivated varieties. The 
Tartarian Arbor- Vitse (B, Tartarica), is probably only a variety 
of the Chinese, although quite distinct in form of growth and 
in size and shape of the cones. There are also golden-leaved, 
weeping, dwarf, and other forms described in works devoted 
exclusively to the coniferae, like those of Hoopes, Veitch, "il^^^ 
ters, Gordon, etc., etc. 

RETIKISPORA, Siebold. — Japan Arhor-VitcB. 

A genus or group more closely allied to the Chinese than 
American Arbor- VitsB, having small, round woody cones, with 
numerous ovate scales. The seeds are resinous, ^d ^*^ 
membraneous wings that are usually deciduous, when fully^^' 
ture. The name of the genus derives its origin from the resin- 
ous coating of the seed. There is a very large number of -varie- 
ties in cultivation, probably all descendents from one 0Yi.&^ 
species, but in the present state of our knowledge it woixl<i be 
difficult to fix upon the parent stock. M. T. Masters in B«£ono- 
graph already referred to, names jR. pisifera, Siebold, aixci B* 
obtusa, Sieb., as the two species from which the almost innu- 
merable varieties have descended. The last species grows *^ * 
large size on the Island of Nippon in Japan, forming trees 6i^*y 
to eighty feet high. All the species and varieties are really 
beautiful trees and well worth cultivating for ornamental P^^' 
poses, if for no other. They present a great variety of foliage, 
both in form and color. In some the leaves and branchlets are 
exceedingly minute and feather-like, either dark green or oi a 
silver or golden color, while others have flattish branclil^*®' 
somewhat after the forms and character of our common A^^'" 
VitsB. Seedlings often vary widely from the parent stock:* ^^. 
what are termed " sports," frequently appear among ol<i ^ . 
well established plants. One of the most unique varieti^^ ^ 
cultivation originated in my grounds about eight years ag'<^» ^, 
was described by Prof. Geo. Thurber in the American ^^^ jj 
turict, 1881, under the name of Fuller's Japan Arbor-Vit^^- 
originated from a sport of the variety known as B, var. ^'^^^ 
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plumosa, a single branch shooting out from the side of a large 
plant, and instead of retaining the original form, it pushed out 
horizontally, and unlike the usual light, feathery foliage, char- 
acteristic of the variety, the leaves in this were flat and closely 
pressed to the stems, presenting altogether, in the form at least, 
the appearance of a Lawson Cypress. This branch was layered 
and removed, and is now a tree more than twice the hight and 
size of the parent plant at its side. The leaves have the golden 
color or the original, but the plant has the graceful habit of the 
Lawson Cypress. Furthermore I have found it quite difficult 
to propagate from cutting, while, as is well known, the parent 
is almost as readily propagated in this way as a willow. This 
freak among the Retinisporaa in my own grounds has rather 
lessened than increased my confidence in some of the attempts 
that have been made to elaborate or correctly classify the dif- 
ferent species and varieties of this genus. 

SEQUOIA, Endl. — Redwood — Mammoth Tree, 

A genus of only two species, both of which belong to Cali- 
fornia. Flowers monoecious, terminal, solitary. Staminate 
flowers small, partly enclosed with scale-like lea'^es. Fertile 
aments, oblong-ovate, erect, the cone maturing the second year, 
woody, oval, the scales divergent at right angles from the axis, 
thick and wedge-shaped. Seeds flat, oblong-ovate, with a 
spongy margin. 

Sequoia semperTlrens, Endl. — Red Wood. — ^Leaves a half inch 
to an inch long, bright green, slightly silvery beneath, spread- 
ing in two rows. Cones oblong, only about an inch long, soli- 
tary and terminal, with numerous thick, rough scales. Seeds 
three to five under each scale. One of the most valuable trees 
in California, occupying the Coast Ranges from Oregon to San 
Luis Obispo, appearing to thrive best where exposed to the fogs 
from the ocean. A tree growing from two to three hundred 
feet high, with a very straight cylindrical stem. Wood a rich 
brownish-red color, light, but strong and durable, and very 
straight grained, easily worked, and takes a high polish. Only 
succeeds in our Southern States, scarcely hardy even in Vir- 
ginia. 

S, gigantea, Decaisne. — Big Tree, Great Tree of California. — 
Leaves pale green, and much smaller than in the last, not in 
rows or ranks, slightly spreading or closely appressed, ovate or 
acuminate, or lanceolate, rigid and pungent. Cones ovate- 
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oblong, two to three incbea long, of usnsUy twenty-five to 
thirty BcsleB. Seeds three to seven to each scale, browiiish, 
witbepongy wiDg-likemargm. Cone and a small branch shown 
ID fig. 93, each about one half natural size, with seed betweeii 
full size of nature. This is called the " pride of the Califorsia 
woods," and it occurs only in groves and isolated groups that 
extend aiimg a line of some two hundred and forty miles. The 
Jargestand tallest one yet 
discovered, is in wbat is 
called theCalverasGrove, 
and is three hundred and 
twenty-flve feet high. 
The so-called Qrizzty Qi- 
\ ant of the Mariposa 
I Grove is a little over nine- 
s ty-three feet in circum- 
I ference at the ground. 
t Unfortunately this valu- 
able and noble tree is not 
a success in our EaGtem 
States, and although an 
occasional specimen will 
thrive, it does not appear 
to be adapted to our cli- 
mate. I raised a large 
number of seedlings in 
1858, which were distrib- 
uted among my acquaint- 
ances, but I very much 
doubt if there is one now 
BED alive. I have also pro- 
cured specimens many 
times since, but sooner or later they would die out. A cool, 
moist soil, and climate, where the winters are not very severe, 
appears to suit it best. It seems to thrive well m England, 
TAXODIUM, Richard. — Bald Cypress. 
A genua, as now restricted, containing but one species, and 
this found in our Southern States, and westward into Mexico. 
The flowers are moncecious on the same In-anch. Sterile cat- 
kins in a long, spiked panicle, drooping with few stamens, fer- 
tile ones with low ovules at the basp of Ciich scale. Leaves 
deciduous, and set in two ranks on the brancblete. 
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Taxodinm dl^ichnm, Richard. — Deciduous Cypress, Bald Cy- 
press, etc., etc. — Leaves from one half to three-quarters of an 
inch long, linear, acute, flat, alternate or opposite, occasionally 
in whorls. Cones an inch in diameter, round, closed, hard, and 
rough, with thick woody scales. Seeds small, hard, with nar- 
row wings. While this is a strictly Southern tree, it thrives in 
all of the Middle, and many of the Northern States. In the 
alluvial bottom lands of the South, it grows to a hight of one 
hundred and fifty feet, with a stem ten to twelve feet in diame- 
ter. Wood reddish, strong, light, easily split and worked, 
extensively used for shingles, railway ties and other purposes. 
It is a rapid growing tree even in our Northern States, and a 
number of years ago I raised several thousand for stakes, com- 
mencing to thin out the young trees when five or six feet high, 
and I found that it was cheaper to raise stakes on my own 
pounds than to purchase and haul them ten or twenty miles. 
This tree deserves more attention from those who are cultivat- 
ing forest trees than it has ever received. It is a very hardy 
tree in my grounds, and grows quite rapidly, even in a dry, 
sandy soil. 

There are several ornamental varieties in cultivation, one of a 
dwarf habit, and another having a very decided pyramidal- 
shaped top. A Mexican variety differs from the species in hav- 
ing very long persistent leaves, and somewhat larger cones, 
with the scales armed with a short, stout point. 

Before leaving this genus of deciduous conifers, I must refer 
to another which is so cjosely allied that several of our botani- 
cal authorities have placed the species among the true Taoso- 
diums, and classed them under this generic name. I refer to 
the Olyptostrdbus, a genus containing at most two species, both 
inhabiting the colder parts of China and Japan. The G. hetero- 
phyllus, Endl., is a tree with very small leaves, quite variable 
in form, scattered all around the branchlets, and of a glaucous- 
green color. It is only a small tree with ascending branches 
recurved at the extremities. The other species is known as the 
"Weeping Deciduous Cypress" (O. pendiUus, Endl.) It has 
very slender branchlets, drooping, curved or twisted, and the 
leaves are long, slender and compressed when young, but 
spreading at maturity. A hardy and beautiful rapid growing 
tree, although it probably never reaches a very large size. 
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ABIES, Tour. — Fir Tree. 

Evergreen trees and shrubs, with flat, somewhat two-ranked 
leaves. Flowers monoecious, or male and female on the same 
plant, but separate ; the male catkins axillary or terminal, the 
female on very short branchlets. Cones cylindrical, erect, and 
on the upper side of the branches. The scales of the cones fall 
from the axis at maturity, not adhering and falling together as 
in the Pines and Spruces. Seeds with very thin and somewhat 
persistent wings. 

Abies balsjmea, Marshall. — Balsam Fir, Balm of Gilead Fir.— 
Leaves an inch long, or a little less, narrow* and slender, spread- 
ing, and slightly recurved, dark green above and silvery 
beneath. Cones three to four inches long, cylindrical. Scales 
broad, thin, smooth and rounded. Seeds angular, small. A 
handsome tree when young, but soon loses its lower branches, 
becoming rather naked and top-heavy. A moderate sized tree, 
usually growing thirty to forty feet high, but sometimes sixty 
or seventy. Wood white, soft, and of little value. The Uquid 
resin, known as ** Canada Balsam," is obtained from this spe- 
cies. A common tree in cold, damp soils, from Canada south- 
ward to Virginia, along the mountains. 

A. braeteata^ Nutt. — Leafy-bracted Silver Fir. — ^Leaves two to 
three inches long, linear, and crowded in two rows, flat, and 
somewhat rigid,, light green above, silvery beneath. Branches 
in whorls, the lower ones drooping. Cones three or four inches 
long, and about two in diameter, solitary, with roundish kid- 
ney-shaped, rigid, and three-lobed bracts ; the middle one 
nearly two inches long, slender and recurved, especially those 
near the base of the cone ; the upper ones nearly straight. A 
slender, but very tall tree, often reaching a hight of one hun- 
. dred feet, and sometimes more. Wood like that of all the firs, 
land of little value. Found in Oregon, and southward in Cali- 
fornia, in the Santa Lucia Mountains, at an elevation of from 
three to six thousand feet. 

A. coneolor, Lindl. — ^White Fir, Black Balsam. — Leaves two to 
three inches long, mostly obtuse, but on young trees often 
long-pointed, two-ranked, pale green, or silvery. Cones ob- 
long, cylindrical, three to five inches long, and about an inch 
and a half in diameter, pale green or purplish. Scales twice as 
broad as high, bracts short, enclosed within the scales ; wing of 
seed oblique and very persistent. Seeds about three-eighths of 
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an inch long, somewhat triangular and compressed on the 
edges. A large tree, seventy-five to a hundred and fifty leet 
high, with stem three to four feet in diameter, covered with a 
rough, grayish bark. Wood very white, soft, and of inferior 
quality. Miuers in New Mexico assured me that this tree was 
known as the ** Black Balsam" in that region, but they could 
give no good reason for such a name, as the wood is very white 
and the f oUage is often of a hght silvery color. A common tree 
frona Northern New Mexico, northward and westward, at ele- 
vations of from three to ten thousand feet, and quite abundant 
at the highest elevation, in the first named locality. A hand- 
some variety, with leaves incurved upward along the branches, 
and known as A. C. var. Parsoniana, is far more abimdant 
than the species in the canyons of the northwestern part of Col- 
fax: CJounty, New Mexico, where I had an opportunity of exam- 
ining thousands of specimens a few years ago. 

A. Fraseri, Pursh. — ^Fraser's Balsam Fir. — ^Leaves somewhat 
two-ranked, linear, flattened, obtuse or emarginate, whitened 
beneath, the lower ones usually recurved, and the upper ones 
erect. Cones oblong, one to two inches long ; bracts oblong, 
wedged-shaped, short-pointed and reflexed at the summit. A 
rather rare Uttle tree, growing thirty to forty feet high in the 
mountains of North Carolina and Tennessee, although Pursh, 
who first described it, said he found it growing on Broad Moun- 
tain in Pennsylvania. A hardy tree, and handsome while 
young. 

A. grandls, Lindl. — Great Silver Fir. — ^Leaves short, slender, 
flat, one to one and a half inch long, deep-green above and 
silvery beneath. Cones three inches long, and about two broad, 
cylindrical, obtuse, erect, solitary, of a chestnut-brown color. 
Scales veiy broad, and incurved on the margin. Seeds small, 
oblong, with a brittle, thin wing. The largest species of this 
genus growing from two to three hundred feet high, with stem 
four or five feet in diameter. California to British Columbia, 
near the Coast. Wood soft, white, and coarse-grained, but use- 
ful for floors, joist, and beams in buildings, but is not durable 
w^hen e^tposed to the weather. A handsome ornamental tree, 
but unfortunately many of those that have been distributed 
from our nurseries were grafted on some slower-growing stock, 
and these failing has led many persons to think that this spe- 
cies would not succeed in our Eastern States. 

i« maguiiica, Murray. — Red Fir. — Leaves somewhat quadrangu- 
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lar, curved upward, scarcely an inch lon^, somewhat two- 
ranked. Cones six to eight inches long, two to three inches in 
diameter, purplish-brown ; bracts lanceolate-acuminate, and 
shorter than the very wide scales, which are from one to nearly 
two inches long, by scarcely an inch high. Seed slender, with 
broad wings. Readily distinguished from the next by the en- 
closed bracts. A large tree, two hundred feet and over in hight, 
with stem six to ten feet in diameter, at elevations of six to ten 
thousand feet in the higher Sierras. This may be only a local 
variety of the next species, as it is not abundant, and no forests 
of it have as yet been found. 

A. noUtts, lindl. — Noble Silver Fir. — ^Leaves an inch to an inch 
and a half long, rigid, curved upward, covering the underside 
of the smaller branches, whitish, and keeled on the upper and 
under side, rather acute, slightly grooved, and somewhat two- 
ranked. Ck)nes cylindrical-oblong, six to nine inches long, and 
two to three in diameter, and almost covered with the reflexed 
bracts. This tree is also known in Northern Calif omia under 
the name of ** Red Fir," and grows to about the same size as 
the last, but has a much wider range, forming extensive forests 
at the base of Mount Shasta, California, and northward in the 
Cascade Mountains to the Columbia River. 

A. snbalptna. — Engelm. — This is rather a doubtful 8i)ecies, but 
has been described under various names by different botanists, 
such as A. lasiocarpa., Hook., and A. amabUis, Pari., etc., etc., 
but it is probably only one of the many forms or varieties of A. 
ooncolor, which is scattered through the sub-alpine regions of 
the Rocky Mountains of Northern New Mexico, and northward 
to Oregon. 

FOREIGN SPECIES. 

Although there are few of these that will ever be planted in 
this country as forest trees, still there are quite a number that > 
are very desirable for ornamental purposes. The following are 
among the best known sx)ecies : 

A» Cephalonirft) Loudon. — Cephalonian Silver Fir. — ^Leaves 
about three-fourths of an inch long, dagger-shaped, sharp and 
rigid. A beautiful species, from the highest mountains of 
Cephalonia, and other parts of Greece. A free-grower, and 
quite hardy in our Northern States. 

A» Cillela, Carriere. — Cilician Silver Fir. — Leaves from one to 
two inches long, and a tenth of an inch broad, flat, dark-green 



CONIFEEiE, OR OONE-BEABING TEEES. 253 

above, slightly silvery beneath. A very handsome, compact 
growing tree, from Asia Minor. Moderately hardy, but occa- 
sionally the foliage has been browned in winter on my oldest 
sx)ecimen, now fifteen years planted. 

i. Nordmanniana, Link. — Nordmann's Fir. — Leaves an inch or 
a little more in length, flat, incurved, dark, glossy-green above, 
pale beneath. A handsome large tree, discovered by Prof. 
Nordmann in the Adshar Mountains, at an elevation of about 
six thousand feet. It is common in the Crimean Mountains, 
and those east of the Black Sea. A hardy and highly prized 
ornamental tree. 

!• pectinata, DeCandolle.^— European Silver Fir. — Leaves about 
an inch long, flat, with occasionally an incurved point. A 
rather unreliable tree for cultivation in this country, and is 
usually short lived, probably on account of the heat and dry- 
ness of our climate. 

A. Piehta, Fischer. — Siberian Silver Fir. — Leaves about an inch 
long, linear and flat, obtuse and incurved at the apex, mostly 
scattered or crowded, not evenly distributed, very dark green 
above, paler below. A very compact growing small tree, from 
the mountains of Siberia. A hardy tree that thrives in almost 
any kind of soil or situation. There is a variety known as 
longifolia, with larger leaves and more silvery foliage. 

A. Pindrow, Spach. — Upright Indian Fir. — Leaves two inches or 
more in length, two-ranked, occasionally scattered, flat, acute, 
deep green, slightly silvery on the underside. A very band- 
some Asiatic si)ecies, but does poorly in our hot, dry climate. 

A. Pinsapo, Boissier. — Pinsapo Fir. — Leaves less than an inch 
long, very stiff and sharp-pointed, scattered regularly round 
the branches. Branches in whorls, and branchlets very numer- 
ous. A remarkably handsome tree from the mountains of 
Spain, and only succeeds in somewhat sheltered situations in 
our Atlantic States. 

A. Webbiana, Lindley.— Webb's Purplo-coned Silver Fir. — 
Leaves an inch and a half to two inches long, mostly two- 
ranked, linear, flat, and bright glossy-green above, slightly 
silvery beneath. A large tree from the Himalayas and Nepal. 
Wood exceedingly fragrant. The leaves often turn brown in 
summer, owing to the gr^t heat to which they are subjected 
in our cUm^te. 
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PSEDDOTSiTGA. — Camere. 

A genus of a single species, intermediate between the Firs 
and Hemlocks. The flowers appear from the axils of last year's 
leaves. Male flowers in an oblong or subcylindrical stamineal 
column, surrounded and partly enclosed in bud scales. Female 
flowers with scales much shorter than the long-pointed bracts. 
Cones mature the first season, with persistent protruding bracts. 

Pseadotsnga Dongla^) Carr. — Douglass Spruce. — Leaves linear, 
distinctly petioled, mostly blunt or rounded, nearly an inch 
long on old trees, but a little longer on young, thrifty speci- 
mens. Cones two to three inches long, subcylindrical bracts 
more or less protruding and reflexed. Seeds triangular, convex 
on the upper side and reddish ; on the lower, flat and white. A 
gigantic tree, two to three hundred feet high, and eight to fif- 
teen feet in diameter, with thick, brown, deeply flssured bark. 
Wood reddish or yeUow, coarse-grained, heavy and strong, and 
considered very valuable. Oregon, and throughout tbe Coast 
Ranges, into Mexico. One of the largest and most important 
timber trees in the West. Var. macrocarpa, Engelm., has 
smaller and more acute leaves, and the tree does not grow to as 
large size as the species. It occurs in the foot hills of the San 
Bernardino Mountains, California. 

TSUOA, Carriere. — Hemlock Spruce. 

A genus of five species, one in the Atlantic States, two in 
Western North America, and two in Asia. Male flower a 
sub-globose cluster of stamens, appearing from the axils of last 
year's leaves. Female catkins terminal on last year's twigs, 
with bracts somewhat shorter than the scales. Large trees, 
with very slender drooping terminal branches. 

Tsnga Canadensis, Michx. — Hemlock. — Leaves linear, a half inch 
long, flat, objtuse, dark green above and whitish beneath. 
Cones three-quarters of an inch long, oval, composed of a few 
roundish, oblong, thin scales. Seeds quite small, with thin 
wings. A large and most graceful tree, with a light spreading 
spray of delicate foliage. It grows to the hight of nearly a 
hundred feet, with stem three to six feet in diameter. Wood 
light-colored, very coarse-grained, but extensively employed for 
roof boards and sheathing, as it holds a nail well, also for joists 
and smaller timber used in buildings. It is inferior in quality 
to that of the Pines and Spruces, still it is so abundant and 
cheap that it is largely used for the purposes named* The bark 
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is rich in tannin, and it is in great demand for tanning leather. 
A strictly Northern tree, succeeding only in cool climates. 
Very abundant in the Northern States and Canadas, and along 
the mountains southward to Greorgia. There are quite a num- 
ber of varieties of the Canada Hemlock in cultivation, some 
with broader leaves than the species, and others with smaller 
and deeper green, and several of a dwarf habit, and very com- 
pact growth, but the most unique of all is Sargent's Weeping 
Hemlock, a very graceful tree, with pendulous branches. 

T. Mertenslana, Bongard. — California Hemlock. — Leaves about 
three- fourths of an inch long, flat, obtuse, crowded, bright 
green above, sUghtly whitish below. Branches and twigs very 
slender, drooping. Cones about an inch long, ovate, with a few 
persistent kidney-shaped entire scales. A large tree, one to two 
hundred feet high, with a more rounded conical head than our 
Eastern Hemlock, but wood quite similar, although claimed 
by some to be of better quality. Said to be hardy in England, 
but the foliage often bums badly in our Eastern States during 
the hot weather in summer. Native of California, and north- 
ward to Alaska, in the Coast regions. 

T. Pattoniana, Engelm. — Patton's Hemlock. — Leaves mostly 
convex or keeled above, somewhat sharp-pointed, about an inch 
long. Cones cylindrical-oblong, two to three inches long, 
seeds larger than in the last species, and the wings shorter. A 
very tall, strictly pyramidal tree, one hundred to one hundred 
and fifty feet high, and growing at elevations of eight to ten 
thousand feet in the Sierra Nevada and northward through the 
Cascade Mountains in Oregon. 

The Asiatic species of the Hemlock have frequently been in- 
troduced, and so long as kept in a conservatory or carefully 
protected in winter, they thrive, but do not succeed when 
planted out and exposed to our severe climate. 

PICE A. — Spruce, 

A genus of about a dozen species peculiar to the mountainous 
regions of America, Europe and Asia. Male flowers axillary 
or sometimes terminal on last year's branchlets. Female cat- 
kins at the end of short or long twigs, with scales much larger 
than the bracts. Cones maturing the first year, and pendulous. 
Scales and enclosed bracts persistent on the axis, the cones fall- 
ing off entire after the seed have dropped out. Leaves usually 
keeled above and beneath, disposed somewhat spirally all 
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arC'Und the branches, seldom in rows or ranks as in the Firs. 
We have five native species. 

PIcea allM, Michx. — White Spruce. — Leaves needle-shaped, 
four-angled, one half to an inch long, and distributed all 
around the branch, those on the underside curving upward ; of 
a light silvery-green color. Cones one to two inches long, 
oblong-cylindrical, with entire scales. Seeds small, with thin 
wmgs, about three-eighths of an inch long. A very beautiful 
tree, especially while young. A rather small tree, but some- 
times fifty feet high. Native of the northern portion of the 
United States, extending far northward into British America. 
Wood light-colored, rather tough and flexible, sometimes used 
for masts and spars for boats and small vessels on our lakes. 
There are a few handsome cultivated varieties, the best known 
are the Blue Spruce (var. ccemJea), with dark bluish-green 
leaves, and the ** Glory Spruce" (var. aurea), with golden- 
tinted leaves. 

P. Engelmannl, Parry. — Engelmann's Spruce. — ^Leaves nearly 
an inch long, strongly keeled below, abruptly, but not sharp- 
pointed. Cones one and a half to two inches long, and 
about three-fourths of an inch in diameter, ovate-cylindrical, 
and very much scattered on the tree. Scales rhombic, with 
upper ends appearing as though broken off. 

In general outline this species resembles the next, but grows 
to a larger size, or from sixty to one hundred feet high, with 
stem two to three feet in diameter. Wood white, soft, or in 
very old trees, reddish and rather coarse-grained, resembling 
that of the Red Spruce of the Eastern States. In Northern 
New Mexico, Arizona, Colorado, and northward to British 
Columbia, in the mountains at high elevations, often reaching 
up to the very border of what is teimed " timber line," or be- 
tween eleven and twelve thousand feet. 

P. nigra, Poiret. — Black or Double Spruce. — Leaves very short 
or about a half inch long, stiff and somewhat quadrangular, 
very dark green. Cones from an inch to an inch and a half 
long, ovate, or ovate-oblong, dull reddish brown when mature. 
Scales very thin, roundish, with an imeven margin. Seeds 
small, with rigid wings. A large tree, seventy-five feet high, 
sometimes higher in deep woods. Wood light-colored, but 
sometimes reddish, light, strong, well known in all of our 
Northern States under the name of Red or Black Spruce tim- 
ber, and lumber of various forms. The Bed or Bl^k Spruce 



COIS^IFER^, OE CONE-BEARING TREES. 257 

(afi it is equally well known under both names), is not a hand- 
some evergreen under cultivation, as it soon loses its lower 
branches and becomes rather a ragged and unsightly tree. 

P. pnngens, Engelm. — Silver Spruce. — ^Leaves about an inch 
long, rather broad, rigid, stout, sharply acute, usually incurved, 
pale green above, and silvery-glaucous below. Cones three to 
four inches long, cylindrical and pendulous, as in all of the true 
species, very abundant, with elongated rhombic, truncate 
scales. Seeds small, with somewhat triangular obovate wings. 
This si)ecies was formally considered as only a variety of P. 
Menziesli, Douglass, but has recently been raised to the x)osi- 
tion of a sx)ecies, and the Menzies' Spruce placed as a synonym 
of the next. A large and beautiful tree in Colorado, "Wyoming 
and Idaho, but no where in great abundance. Succeeds admira- 
bly in the more Northern of our Atlantic States. 

P. dtehensis, Bongard. — Sitcha Spruce. — ^Leaves a half inch or 
more in length, flat, with a sharp point, whitish on the upper 
surface when young. Cones cylindrical, oval, one and a half 
to two and a half inches long, and about one inch in diameter, 
pale yellowish. Bracts rigid, lanceolate, and about one half the 
length of the oblong-rounded scales. A large tree, one hundred 
and fifty to two hundred feet high, with stem five to nine feet 
in diameter. Wood said to be superior to any other species of 
the Spruce. Peculiar to the Northern Pacific Coast, mainly in 
wet, sandy soils near streams in Mendocino County, California, 
northward to Alaska. 

FOREIGK SPECIES AND VARIETIES. 

Among these the best known is the Norway Spruce (P. eoe- 
celsa), which has long been a favorite ornamental tree in this 
country, and probably more extensively planted than any other 
conifer. It is really a handsome tree, and being a native of 
Northern Europe and Asia, it is quite hardy in all of our North- 
em States, except, perhaps, on the western praries, where the 
winds are more injurious than low temperatures. There are 
an immense number of varieties in cultivation, in fact, more 
than I can spare room to name, and for this reason must refer 
the reader to the catalogues of nurserymen or special works on 
the coniferae, for names and descriptions. 

There are, however, several other foreign species and varie- 
ties not so well known as the Norway Spruce, but equally 
'W^orthy of cultivation, and among them I wjll name the 
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P. Oriental^.— Oriental Spruce.— A beautiful tree, with very- 
short, dark green leavea, about half an inch long, which entire- 
ly HUTTOund the branches. A regular conical growing tree, but 
not a rapid grower. 

P. poUliu— Tiger's Tail Spruce.— A native of the mountains 
of Japan, ia very distinct, with stnrong, rigid, sharp-pointed 
leavea, somewhat sickle-shape, on 
sturdy, strong branchlets, with 
very prominent buds, as shown in 
figure 53. Cones four or five inches 
long, of the shape shown in figure 
64. It is a rather slow-growing 



Fig. 58.-BaiIlCHI.ET op TiaEB'S TAIL F)g. 54.— CONE OF TIBER'S 

species, but of a very sturdy habit. My oldest specimen, ten 
years planted, is only about eight feet high. This spruce 
would make an excellent hedge plant, owing to its sharp- 
point«d rigid leaves. 

P. finna is another Japan species from the mountains of Ja- 
pan, that promises to be a valuable addition to our li^t of East- 
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em conifers, but none of these and several other species and 
varieties that have been introduced from abroad, are abundant 
enough as yet to be admitted into a list of available forest trees. 

LARTX, Tournefort. — Larch, 

A genus of deciduous cone-bearing trees, closely allied to the 
Firs {Abies), but distinguished by smaller cones, with persistent 
scales and bracts ; usually erect, on slender, rather drooping 
branches. Sterile flowers, nearly as in the Pine, but pollen 
grains solitary and round. Fertile catkins lateral and scatter- 
ing, bright crimson when in bloom. Leaves slender, soft, de- 
ciduous, mostly in clusters or bundles at the ends of the short, 
undeveloped branches. Only about a half dozen species, and 
these confined to the Northern Hemisphere, but extending 
entirely around the world, through Asia, Europe, and North 
America. 

Larix Amerieana, Michx. — ^American Larch, Tamarack, Hack- 
matack. — Leaves from one half to three-fourths of an inch long, 
slender and thread-like, light bluish green. Cones about an 
inch long, ovoid, scales few, slightly reflexed and rounded. 
Seed small, with short, thin wings. Branches slender and 
drooping, and the tree while young has a very graceful habit, but 
as they grow older the lower branches die, and break off, and 
the persistent cones adhere to those above, until the trees seem 
to be loaded down with them, and they are quite conspicuous 
and not very ornamental, during the winter months. A hand- 
some ornamental tree while young, but soon becomes too tall, 
slender and naked, as the lower branches soon cease to enlarge 
or lengthen. A large tree in the cold northern woods and 
swamps, sometimes reaching a hight of a hundred feet, with a 
stem two feet iu diameter. Always a slender tree, with light 
colored, strong wood, which is moderately durable, and used in 
ship building, posts and fencing. The quality of the wood de- 
pends somewhat upon the soil or locality where grown, that 
from British America, Labrador, and Newfoundland, is said to 
be much superior to that grown within the United States. The 
Larch is of little value on dry soils, and we have many far 
more valuable trees for cultivating in moist ones. 

L. Lyallii, Parlat. — Lyall's Larch. — A smaller species than the 
last, found a number of years ago in the Cascade Mountains of 
Washington Territory, by Dr. Lyall, and described in the ** Gar- 
dener's Chronicle " by Professor Parlatore. A small tree, growing 
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only thirty to forty feet high, and remarkable on account of 
the cobweb-like wool that clothes the leaf-buds and young 
shoots. Its cones are larger and more oblong than those of our 
other native Larches. It is found at elevations of six to seven 
thousand feet. 

L» oeddenUtIs, Nutt. — ^Western Larch. — ^Leaves a little less 
than an inch long, thick, and quite rigid, terminated with a 
sharp point, doubled channeled above and below, somewhat 
four-angled, but flat. Cones ovoid, an mch and a quarter long, 
reflexed, scales short, ovoid, edges thin. Bracts a half inch 
long, fringed, and terminating in a long awn. A large tree, 
sixty to eighty feet high in Oregon and Washington Territory, 
where it grows up to an elevation of some five thousand feet. 
This species will probably thrive in our Atlantic States. 

FOREIGN SPECIES AND VARIETIES. 

The common European Larch (L. Europea), has long been a 
favorite forest tree in Europe, not only on account of its valua- 
ble timber, but because of its rapid growth under cultivation. 
It is found abundantly through Central Europe at high eleva- 
tions, where it grows to a large size, sometimes a hundred feet 
high. During the past two centuries extensive Larch planta- 
tions have been established in Great Britain, esi)ecially in Scot- 
land, where this tree appears to thrive as well as in its native 
mountains. Its timber is extensively used for naval purposes 
on account of its lightness, toughness, and durabihty. It is 
also employed for hop-poles, mill-work, beams, joists in build- 
ings, docks, and various other purposes. The cultivation of 
the European Larch in this country has often been attempted 
on quite a large scale, and at one time it was thought that it 
would prove a valuable tree for planting on the high and dry 
prairies of the west, but the climate of those regions does not 
appear to be as congenial as that of Great Britain, and, upon the 
whole, the Larch plantations in the west have not been as great 
a success and was expected, although the tree thrives in almost 
any good and moderately moist soil in our Northern Stat<es, but 
is scarcely adapted to planting on the higher and drier plains 
and prairies. There are several handsome ornamental varieties 
in cultivation, and they may be found described in nursery- 
men's catalogues under such names as the Weeping Larch, 
Smooth-leaved, Compact or Pyramidal, etc. 

hf D»harica^ Turz,— Pahurian Larch,— A small tree from 
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Northern Siberia, growing on the bleak mountains of Dahuria, 
also found inthe tlralMovintainsandKaintchatka, to the Pacific 
Ocean. It is closely aUied to the European Idirch, and may 
only be a northern form of the aame species. 

L. firlfflthiau, Hook.— Sikkim Larch.— This was discovered by 
Dr. Hooker, and as growing in Bbotan, Sikkim, and Nepal, at 
eleTations of six to twelve thousand feet, it is a large, sprawl- 
ing, irregular growing tree of some fifty or sixty feet high, 
with rather long leaves, and cones two to two and a half inches 
long. 

L. LcptMtpIs, Gordon. — Japan Larch. — This is a very hand* 
Bome species from the mountains of Northern J^)an, where it 



Fig. 56.— GOLDEN LABCU (£. Etemj^en). 

grows to a hight of forty feet. The leaves are an inch to an 
inch dnd a half long, slender, and of a pale green color. Cones 
about an inch and a quarter long, with about sixty scales. 
, Young branches smooth, with ash.colored bark, rather rigid, 
and spreading branchlets. A very handsome, erect growing 
tree, and very hardy, at least I have never seen a twig injured 
by cold in my grounds. 

L. KKupfecl, Gordon. — Golden Larch. — A very distinct 
species from China, and by some botanical authorities placed 



I 



263 tHACTlCAt FORESTRY. 

in a genuB by itself, under the name of Pseudolarix, or False 
Liarch. It inhabits Northeastern China, at elevations of about 
three thousand feet above the sea, where it grows to a hight of 
a hundred and twenty feet, with a stem three feet in diameter. 
The leaves grow in bundles, like the common Larch, but one to 
two inches long, and the cones nearly three inches long, with 
thick, woody, somewhat divergent scales. The leaves in spring 
are of a pale pea-green color, becoming darker in summer, and 
changing to a bright golden color in autumn. A catkin bear- 
ing twig is shown in fig. 55, the leaves somewhat reduced in 
size. This is as yet a rather scarce tree, in both European and 
American gardens, although it was introduced into England in 
1852, and soon after into the United States, but owing to the 
diflSculty of procuring seed, and propagating by other means, 
the number produced has been quite limited. 

PIKUS, Tournefort. — Pine. 

An extensive genus of evergreen trees, containing a larger 
number of species than any other of the coniferous group. 
There are in aU between sixty and seventy species described in 
botanical works, eleven of which belong to our Atlantic States, 
fifteen to the Rocky Mountain regions, and westward to the 
Pacific, and about the same number to Mexico and the West 
Indies — the remainder to the Old World, extending from Great 
Britain to China and Japan. Some of the species thrive in the 
poorest and lightest soils, which are almost worthless for agri- 
cultural purposes, while others grow on rocky cliffs and in 
bleak and exposed situations or among stone that are merely 
covered with a thin film of vegetable matter. The genus as a 
whole may be said to contribute more to the comfort, welfare 
and prosperity of civilized man than any other order or class of 
forest trees, while occupying the least valuable portions of the 
earth's surface. 

Flowers monoecious, male catkins exceedingly numerous in 
spikes or clusters, female catkins solitary, or several together, 
and scales much longer than the bracts. Fruit a cone, matur- 
ing the second year, spreading or reflexed, rarely erect, and com- 
posed of woody imbricated scales. Seeds nut-like, situated in 
an excavation or depression at the base of the scales, mostly 
winged, but the wings only persistent in a few species. The 
cones of many of the species remain attached to the branches 
until they decay and fall to pieces when several years old. 
Leaves needle-shaped, cylindrical or somewhat triangular, in 
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clusters of two, three, or five, enclosed in a thin sheath at the 
base. The number of leaves in a sheath not only aid in separat- 
ing and determining the different species, but the practical for- 
ester knows that there is a great difference in the character of 
the wood of the species belonging to the different groups or di- 
visions. Those with five leaves in a sheath, like our common 
White Pine, have much finer grained and softer wood than 
those with two leaves, and so far as my personal observations 
have extended, this holds good with the Pines of all countries. 
Plans Arizonica, Engelm.— Yellow Pine.— A new species of 
which little is known, probably Mexican, but collected in 
Southern Arizona in 1874, by Dr. Rothrock, and described in 
Wheeler's Reports. Said to be a small tree, growing forty feet 
high, and yielding the best lumber of that region of country, 
which is certainly not very high praise, as there are very few 
valuable lumber trees in Southern Arizona. 

P. Anstralis, Michx. — Long-Leaved Pine, Southern Yellow 
Pine, Greorgia Pine. — Leaves three in a sheath, ten to fifteen 
inches long, bright green, and somewhat crowded at the ends 
of the branches. Cones six to ten inches long, cylindrical, with 
thick scales and very small recurved spines. A large and com- 
mon tree throughout the Southern States, growing sixty to 
eighty feet high, with stem three to four feet in diameter. 
Wood hard, fine grained and durable, extensively employed in 
ship building, floors, fencing, and inside finishing of buildings. 
Sometimes containing so much resin as to be of little value, 
except for burning and making lamp-black. From this species 
the greater part of the turpentine, tar, pitch, and resin pro- 
duced in this country is obtained. This tree thrives in the poor, 
light soils of the South, but is not hardy in the North, although 
I have known specimens to live for several years in the suburbs 
of New York. 

P. Balfoariana, Jeffrey.— Fox-Tail Pine, Cat-Tail Pine, Hickory 
Pine. — Leaves in fives, an inch to an inch and a quarter long, 
rigid, and usually curved or twisted, crowded and appressed to 
the stem, and remaining on the branches ten or more years. 
Cones three to four inches long, dark purple or brown when 
ripe, and usually attached to long, slender branclilets. Scales 
thick, with short, very brittle prickles. Seeds small, whitish, 
with wings three-fourths of an inch long. Wood reddish, hard, 
tough, and close-grained, very durable, and that from slow- 
growing old trees almost equal to Red Cedar. Quite a variable 
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species, sometimes a wide-spreading, open-headed tree, with 
long, flexible, drooping branches, while other trees near by will 
assume a pyramidal form, or even fastigiate, the latter form 
more abundant on the dry, rocky sides of canyons in New 
Mexico than I ever found it elsewhere. A small tree, seldom 
over fifty feet high, with stem three or four feet in diameter, 
in California at el -ovations of five to eight thousand feet, form- 
ing extensive forests, also in the high mountains, eastward 
through Southern Utah, Colorado, and southward to New 
Mexico, growing at elevations of from seven to twelve thou- 
sand feet, or up to what is called timber-line. Var. aristataf 
Engelmann, is described as having more ovate cones with thlD- 
ner scales and shorter recurved or awn-like prickles. The spe- 
cies, however, is so variable, that a large number of varieties 
can be easily found in the region named, and I have often re- 
gretted, when examining them in their native habitats, that I 
could not transplant some of them to my garden in New Jer- 
sey. A few specimens that I sent home at the time of my last 
visit to the mountains, two years since, have lived, and '^ere 
not in the least injured by the cold of the past two winters, and 
I am inclined to think that this very distinct western pine will 
succeed in our Eastern States if planted in a light, dry, or well- 
drained soil. 

P. Banksiana, Lam. — Gray Pine, Scrub Pine. — Leaves in twos, 
from a very short sheath, only an inch long, quite rigid, and 
evenly distributed, and of a grayish-green color. Cones about 
two inches long, ovate-conical, curved or bent to one side, 
smooth, of a light gray color, scales almost or quite pointless. 
A small, low tree, twenty feet high, or only a low, straggling 
shrub. Common far North, and barely reaching our northem 
borders in Maine. Michigan, and westward to Dakota. 

P. Chihnahnana, Engelm. — Chihuahua Pine. — This is another 
Mexican Pine that barely extends across the line into Southern 
Arizona, on the mountains. A small tree, growing thirty to 
forty feet high, and of little value, except where wood is quite 
scarce. 

P. contorta, Dougl. — Twisted -Branched Pine. — ^Leavesin pairs, 
an inch to an inch and a half long, strongly and closely serru- 
late. Cones clustered, oval or cylindrical, two to two and a 
half inches long, scales smooth, or furnished with a very deli- 
cate prickle. Two cones and a pair of leaves are shown in fig- 
ure 56, cones somewhat reduced in size. Illustration from 
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" Theflarden," London, accompanying anarticle on this Finely 
Andrew Murray, Esq. Conee often remain closed for a year or 
two after they arc mature. A small tree, rarely more than 
tliirty feet high, with wide spreading and somewhat twisted 
branches. Wood Iight>«olored, straight-grained, but usually 
too small to be of much value. A tree found in Bwarapy 
grounds near the sea coast, 
f romCaUf omia northward 
to Alaska. Var. Murray- 
ana, Engelm., is a much 
taller-growing tree, some- 
times reaching a hundred 
feet high, and stem four 
to six feet in diameter, 
with longer leaves and 
cones, opening at matu- 
rity, all of which may be 
due to a more favorable 
soil and climate, as it ia 
found in the higher Sierra 
Nevada, eastward to Utah, 
Colorado, and Northern 
New Mexico, but an oc- 
casional specimen will be 
met in these regions, cor- 
responding in almost every 
particular with the description of the species as it is found on 
the Northern Pacific Slope. Both species and variety succeed 
in our Atlantic States. 

P. Csalteri, Don.— Coulter's Pine, Hooked-Cone Pine.— Leaves 
in threes, six to eleven inches long, quite large and coarse. 
Sheath an inch and a half long w^hile young. Uale flowers cy- 
Undrical and almost or quite two inches long, surrounded by 
eight or ten bracta. Cones very large, on short stems, long, 
oval-pointed, ten to fourteen inches long, and four or five in 
diameter, of a yellowish-brown color, each scale terminated by 
a long, very strong incurved point, in some instances this horn- 
like point is two inches long. Seed oval, dark-colored, nearly 
black, and a half inch or more in length. Nuttall says that 
this tree was first discovered by Br. Coulter on the Santa Lucia 
Mountains, near the Mission of San Antonia, in the thirty-sixth 
degree of latitude, and within sight of the sea, a 
13 
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three to four thousand feet above it. Found in California, only 
in the Coast Ranges, principally in the southern part of the 
State. I obtained cones of this species, and several others grow- 
ing in the same region some twenty odd years ago, at a cost of 
ten dollars each, but have no personal acquaintance with the 
wood, but it is said to be brittle. The tree reaches a hight of a 
hundred feet in favorable situations. Too tender for cultivation 
in our Northern States, but may succeed south of Washington. 

P. ednlis, Engelra. — Pinon, Nut Pine. — Leaves variable in 
number, usually three in a sheath, but often only two ; about 
two inches long, rigid, and sharp-pointed. Cones two to three 
inches long, composed of numerous small scales at base, and a 
few larger ones, nearly an inch broad above. Scales blunt, 
with a yellow reflexed resin-covered tip. Seed a half inch or 
more in length, cylindrical, shell thin and brittle, kernel white, 
sweet, and excellent flavored. Seeds two at the base of the up- 
permost scales, and usually only one in the lowest fruiting 
row. This is the most highly prized of all the nut pines for its 
seeds, of which large quantities are gathered by the Indians 
residing in the regions where the tree abounds. The cones are 
whipped from the trees and then spread out in the sun, where 
they soon open, allowing the nut-like seeds to drop out. The 
trees are not, however, regular bearers, and in some localities a 
full crop is only produced every five to seven years. A low- 
growing tree, twenty to thirty feet high, with a stem a foot in 
diameter. Wood most excellent fuel. In groves, or scattering 
along the dry banks of canyons, and in stony soils, from Colo- 
rado, through New Mexico and Arizona. Hardy in our North- 
em Atlantic States, but foliage sometimes burns in summer. 

P. Elliottii, Engelm. — Elliott's Pine. — A species said to be more 
or less common near the coast in South Carolina and Florida, 
growing among and often confounded with the common Old 
Field Pine (P. Tceda). It may prove to be the P. Tceda, var. 
heterophylla, of Elliott, described in his Botany of South Caro- 
lina, Vol. II, p. 636. Leaves not of a uniform number in a 
sheath. 

P. ilexilis, James. — Western White Pine.— Leaves in fives, two 
to two and a half inches long, somewhat rigid and triangular, 
sharp-pointed, and densely crowded on the branchlets, of a 
rich, dark-green color. Cones cylindric tapering, four to six 
inches long, and two to three in diameter. Scales thick, an inch 
and a quarter broad, woody, and of a greenish -yellow color 
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when mature. Seeds rather large, irregular obovate, with 
firm-keeled margins. A handsome tree, resembling the White 
Pine of the Eastern States, but of a more compact habit, and 
the foliage darker green. It grows fifty to sixty feet high, with 
a very straight stem and smooth bark, until the trees become 
old. Wood white, soft, and easily worked, closely resembling 
the White Pine of the East. This species inhabits the moun- 
tain ranges from Montana to New Mexico, Arizona, and on the 
Inyo Mountain^ in California, at high elevations, or from 
eight to ten thousand feet. Var. albicaulis, Engelm., is a 
smaller tree with more oval cones, and not quite as long, 
thicker and somewhat pointed scales. An alpine form found in 
Montana and British Columbia, also in some of the mountains 
of California. A handsome and hardy tree, worthy of extended 
cultivation. 

P# glabra, Walter. — Spruce Pine. — ^Leaves in twos, three to 
four inches long, slender, scattered. Cones about two inches 
long, soUtary, spines nearly obscure; wings of seed light- 
colored, long and tapering. Branches and branchlets smooth 
and light-colored, or whitish. A tree forty to sixty feet high, 
with soft, white wood. A somewhat rare tree in swampy 
groimds through South Carolina, Florida, and westward, 

P.inops, Ait. — Jersey Pine, Scrub Pine. — ^Leaves in twos, and 
from two to three inches long, from a short sheath, scattered, 
rigid, and flat on the inner surface. Cones light-brown, oblong- 
ovoid, two to three inches long, often curved to one side. 
Scales armed with a straight, strong spine. The cones open 
when mature, allowing the small-winged seeds to fall out. 
Branches spreading and flexible, covered with a smooth, whitish 
bark while young, but becoming dark-colored and rough with 
age. A small tree, flfteen to forty feet high. Wood of little 
value except for fuel. A widely distributed species on Long 
Island, Staten Island, New Jersey, and southward to Florida. 

P. insignis, Dougl. — ^Monterey Pine. — ^Leaves in threes, four to 
six inches long and very slender, very closely serrate, bright 
green. Cones on short stems, in clusters, deflexed, three to five 
inches long, and two to three in diameter ; deep chestnut- 
brown, persistent, and remaining closed for several years. 
Scales near the base, very thick and roundish. Seeds grooved 
and rough, black, about a quarter of an inch long, with wings 
nearly an inch long, broadest above the middle. A large tree, 
eighty to one hundred f «et high near the coast in CaUfomia, 
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south of San Fraacisco. A rapid-growing tree, with a beauti- 
ful fresh green foliage, but tender, except in our Southern 
States. 

P. LanbertlaBa, Dougl. — Lambert's Pine, Sugar Pme. — ^Leaves 
in fives, three to four inches long, from short deciduous sheaths, 
with five or six lines of stomata on each side. Cones twelve to 
eighteen inches long, and three or four in diameter, gradually 
tapering to a point on peduncles three inches in length, pendu- 
lous when mature, and of a brown color, destitute of resin. 
Scales loosely imbricated, rounded above, without spine or 
prickle. Seeds oval, nearly a half inch long, kernel sweet ; 
wing almost twice as long as the seed, of a dark color. A very 
large tree, one hundred to three hundred feet high, and ten to 
twenty feet in diameter, with branches in whorls, bark smooth 
and light-colored, except on the stem and larger branches. 
Wood white, soft, resembling that of the White Pine, but a lit- 
tle coarser-grained. More or less abundant throughout Cali- 
fomia and northward to the Columbia River, on both slopes of 
the Sierra Nevada, and at elevations of from three to eight 
thousand feet. The exudations from the partly burned trees 
acquires a sweetish taste, whence the name of ** Sugar Pine.'* 
A valuable forest tree, and seems to be as hardy in my grounds 
as the common White Pine, which it very much resembles 
while young, but when well established, grows far more rapidly, 
becoming rather tall and naked in appearance, unless the lead- 
ing shoots are headed back. 

P. mitis, Michx. — ^Yellow Pine, Short-Leaved Pine. — ^Leaves in 
twos, three to five inches long, with long sheath, slender, some- 
what channelled, and of a dark green color. Cones oval or ob- 
long, about two inches long, usually solitary, with a short, 
incurved spine on each scale. Seed very small, with a reddish 
wing. A tree forty to fifty feet high, with stem one to two 
feet in diameter. Wood yellow, hard, durable, and employed 
for ship building, spars, masts, plank, etc. In New Jersey, and 
southward to Florida, also in Missouri and Arkansas. 

P. iMDopliylla, Torr. and Frem. — Fremont's Pine, Nut Pine. — 
Leaves, one or two in a sheath, from one and a half to two and 
a half inches long, when in pairs, fiat on the inner side, single 
ones round, very rigid, and sharp-pointed. Leaves on terminal 
branchlets, often bluish, glaucous-green or silvery. Cones two 
inches long, or a little more, nearly round, of a light brown 
color, scale thick, recurved, without spines. Seed quite large, 
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wingless, and kernel sweet, edible, used for food by the Indians. 
A smaQ tree, twenty to thirty feet high, with stem twelve to 
eighteen inches in diameter, but often only a low, straggling 
bush. Wood white and soft, resinous, making good fuel. In 
the Coast Ranges of Califomia, Arizona, Southern Utah, and 
Nevada. Plants raised from seed, from the higher mountains 
of Nevada, have proved p«rf ectly hardy in my grounds, neither 
receiving protection from the siin in summer. Plants of slow 
growth, but are unique, differing widely from all the other 
species of pine with which I am familiar. 

P. mosticols, I>ougl. — Mountain Pine. — Leaves in fives, three 
to four inches long, obtuse, smooth, glaucous-green. Cones 
cylindrical, slender, four to eight inches long, yellowish-brown, 
with loosely imbricated, pointed, but spineless scales. Seed 
small, with large wings. A tree sixty to eighty feet high, and 
sometimes three feet in diameter. A species closely allied to 
the White Pine, and resembles it in growth, leaves and wood. 
Califomia, in the Sierra Nevadas, and northward to Washing- 
ton Territory, at elevations of from seven to ten thousand feet. 
Hardy, and thrives in light, sandy soils, better than in those 
that are moist and heavy. 

P. mnricata, Don. — Bishop's Pine. — ^Leaves in pairs, four to six 
inches long, quite broad, rigid, and strongly serrulate, and of a 
bright-green color. Cones sessile, about three inches long, 
ovate, in clusters, crowded with thick, wedge-shaped scales, 
with stout, short prickles. The cones are very persistent, re- 
maining on the trees for many years, and the scales remaining 
closed for a long time. I have cones of this species in my cabi- 
net, gathered twenty years ago, and although kept in a warm 
room, only a few of them have opened sufficient to show the 
seed. A medium sized or large tree, varying in hight in dif- 
ferent regions, from twenty-five to over a hundred feet high, 
with reddish-brown, roughish bark. In Califomia, only near 
the coast, where it is exposed to the wind and fogs of the 
ocean, and principally in swamps and wet soils. 

P. Parryana, Engelm. — Parry's Pine. — Leaves three to five in a 
sheath, mostly four, an inch to an inch and a half long. Cones 
sub-globose, an inch and a half to two inches long, thick, with 
strongly elevated knobs. Seed oval, about a half inch loDg, 
with a thin, light brown mottled shell. A small tree, twenty 
to thirty feet high, collected only by Dr. C. C. Parry, forty 
miles southeast of San Diego, across the border in Mexico, and 
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at an altitude of two or three thousand feet. This species is 
unknown to me, and the above description is taken from 
Botany of California, Vol. II, p. 124. 

P. poDderosa, Dougl.— Yellow Pine, Heavy Wooded Pine.— 
Leaves in threes, five to nine inches long, broad, coarse, twisted, 
flexible, and of a deep or grayish-green color. Cones oval, three 
to four inches long, ovate, reflex^, clustered, scales with a 
stout, straight, or recurved prickle. Seeds dark brown, with 
long, yellowish wings. Branchlets very thick, with a reddish- 
brown bark ; that on the old stems very thick and deeply fur- 
rowed. One of the largest and most common pines in the 
Rocky Mountain regions, and westward to the Pacific. Trees of 
these species have been found that were three hundred feet 
high, with stem twelve to fifteen feet in diameter, but the more 
usual size is from eighty to one hundred feet. The wood is 
quite variable, but usually it is rather coarse-grained, hard, and 
heavy, seldom soft, or as easily worked as the White Pine or 
closely allied sptcies. I have examined and used many thou- 
sand of feet of lumber from this tree, and while admitting its 
value for coarse work, it is inferior as a finishing lumber to 
many other species. I think, however, that this tree is well 
adapted to dry, windy, and exposed situations, and should be 
tried on the western prairies, especially on light, dry, or stony 
soils. Several varieties are described in botanical works, but 
Dr. Engelmann only recognizes two, viz., var. Jeffreyi, a tree 
with a more rounded top, darker bark and paler leaves than the 
species. Cones also longer and lighter brown. Var. scxrpu- 
lorurriy is a smaller tree, only growing about a hundred feet 
high, with shorter leaves, and these often in pairs. Cones only 
two or three inches long, grayish-brown, with stout prickles. 
The last variety is found throughout the Rocky Mountains, 
from British Columbia, to New Mexico and Arizona. 

P. pnngens, Michx. — ^Table Mountain Pine. — ^Leaves two in a 
sheath, and about two inches and a half long, rigid, stout, and 
of a pale yellowish-green color. Cones three inches long, ovate, 
sessile, usually three or four in a cluster, with woody scales, 
armed at the apex with a stout, slightly incurved spine on the 
, upper scales, and recurved on the lower ones. Trees with very 
irregular-growing branches, and the buds covered with resin. 
A small tree, thirty to fifty feet high, with stem a foot or a lit- 
tle more in diameter. It is not a handsome or rapid-growing 
tree, but quite a rare one, or at least somewhat limited in its 
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range, being found rather aparsely in Sontliern PennBylvania, 
North Carolina and Georgia. 

P, Ksliiw*, Alton. — Red Fine, Norway Pine. — LeaTCB in twos, 
five to eis. inchea long, nearly cylindrical from long eheaths, 
rigid and straight, dark green. Cones two inches long, conical, 
usually in clusters, scales without points. Branchlets with red- 
dish Hinooth bark. Wood hard and compact, lightK:olorBd and 
quite durable. A rather large tree, sixty to eighty feet high in 
the Eastern States, but specimens have been found in Michigan 
measuring a hundred and fifty feet. No large forextn of this 
' Bpecies are known, hut it is found in Pennsylvania, northward 
to the Canadas, and west to Miuneaota. 

P. rlgida, Miller. — Pit«h Pine. — Leaves in threes, and from 
three to five inches long, from very short sheaths, rigid and 
flattened, or slightly angled on 
one side, of a bright, but not 
very dark-green color. Cones 
ovoid-conical, and of the size 
and form shown in figure 57, 
nioatly solitary, but occasional- 
ly clustered, three or four to- 
gether ; the scales terminated 
with a small, stout prickle. 
Seed small, winged. A medium 
sized tree, forty to seventy feet 
high, with stem two to three 
feet in diamet«r. Wood hard, 
coarse-grained, full of resin, 
and generally so well studded 
with knota as to be of little 
valueexcept for fuel. A rather 
handsome tree when found 
in good son and with room 
enough to grow without being 
cro'wded. More abundant in 

•wamp. and low ground, than ^_^^^^ ^^ ^^^^ _,_,_^^ 

elsewhere, but often found of 

large size on high, sandy land, slate and sandstone ridges. 
Prom Maine to Georgia, east of the Alleghanies. 

Var. Serotina, Michx. (Pond Pine), has a little larger leaves 
ond njore ovate cones, otherwise the same a^ the species. Dr. 
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Cbnpinan and Mr. Qordon, of England, recognise the vaxietj 
as a distinct epecies. 

P. ^ablBUua, Dougl.— Sabine's Pine, Great Priokly-Coned Pine. 
— Leaves in threes, eight to twelve inches long, slender-droop- 
ing, of a light glaucous-green color. Cones eight to ten inches 
long, and tour to six in diameter, of a deep mahc^anj-bronn 
color, with large, projecting incurved points. Seed large, 
almost an inch long, sub-cjlindrlc, with a hard, dark brown 
shell, and a stiS wing, only about a half inch long, with a stifi 
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rim. A lai^, round-topped tree, with thick, rongh bark, end 
rather slender, graceful branchlets. Seed used as food b; the 
Indians, but are not so pleasant tasted as those of P. edulta. A 
lai^ tree, fifty to a hundred feet hieh, ajid stem two to four 
feet in diameter. Wood white, soft, rather even-grained, but 
contains a lai^ amount of resin. Inhabits California in the 
Coast Ranges, and the foot hills of the Sierra Nevadas, up t« an 
altitude of about four thousand feet. Like most of the Pinea 
from the Coast Ranges of California, this species does not thrive 
in the climate of our Northern Atlantic States, but will prob»- 
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bly thrive further South. The general fonnof Sabine's Pine, 
when joung, is shown in figure 58, taken from a cultivated spe- 
des at the time the new ^owth is pushing out in apring. 

P. StrobBS, LinnauH, — While Pine, Weymouth Pine. — Leavea 
five in a sheath, aa shown in figure W. and from three to four 
inches long, slender, soft, and slightly whitish on the under side. 
Cones from fourt« six inches long, cylindrical, somewhat bent 
to one side, slightly drooping on rather short stalks, with 
smooth, thin scales, unarmed. Seed small, 
with a long wing. A well known and valu- 
able tree, growing from one hundred to a 
hundred and fifty feet high, with stem some- 
times four feet in diameter. Wood white, 
soft, and free from knots, and the most ex- 
tensively used of ijiy lumber in America 
But the extensive forests of White Pine, 
which were to be found in our Northern 
States a half century ago, are rapidly disap- 
pearing, and first-claas pine lumber is al- 
. ready both scarce and dear. There are still 
several large forests of the tree both in the 
United States and the Canadas, but they will 
not last long at the rate at which they ar^ 
being cut off at the present time. The White 
Pine will grow rapidly on light, poor, sandy 
soils, and there are mUlions of acres of such 
lands, that could not be put to a better use 
than planting it with White Pine. It is not 
only a useful and handsome forest tree, but 
very valuable for ornamental purposes. There 
are several handsome ornamental varieties in 
cultivation, the most distinct is the var. aJba ^'B' 59. 

or nivea, with silvery-white foliage, and var. white pike, 
nana, adwarfish, compact little bush, with abroad, flattishhead, 
P. TKdi. Linn,— Loblolly Pine, Old Field Pine, Frankincense 
Pine, — Leaves in threes, eight to ten inches long, from rather 
long sheaths, slender, and of a light green color. Cones three 
to four inches long, obiong-conical, the scales armed with a 
short, rigid, straight spine. The cones are usually solitary, but 
sometimes in pairs. A tree fifty to one hundred feet high, hut 
in some favorable si tuationa even larger, with stem two to three 
feet in diameter. Wood variable, but usually rather coarse' 
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grained and much inclined to warp and shrink when cut into 
boards and plank. A common tree in swamps, and old fields 
and woods throughout the Southern Atlantic States, from the 
southern part of Delaware, Yirgiuia, and south to Florida, and 
also sparingly westward to Eastern Texas. 

P. tnbercnlata, D. Don. — Tuberculated-Coned Pine, California 
Pine. — ^Leaves in threes, four to seven inches long, from a short, 
smooth sheath, slightly serrulate, and of a bright-green color. 
Cones three to four inches long, oblong-conicaJ, and about two 
inches in diameter, in small clusters, very persistent, pendu- 
lous, of a gray color, the scales angular-tipped, with a sharp, 
stout prickle. A small tree, thirty to forty feet high, with stem 
eight to twelve inches in diameter. Wood hard, dark-colored, 
but too small to be of much value, except for fuel. In the 
Coast Ranges of California and southward. 

FOREIGi^ SPECIES AND VARIETIES. 

Of the foreign species of the Pine there are quite a large num- 
ber that thrive equally as well with us as those from our own 
forests, and a few of them may prove even better adapted to 
certain soils or situations than any of our indigenous species, 
but this can only be determined through more extended ex- 
perience with the latter. A few species of the European Pines 
have been quite extensively cultivated in this country for orna- 
mental purposes, as well as for screens and wind-breaks, proba- 
bly because they were to be obtained more cheaply at the nur- 
series than the best of our native species, but whatever the 
cause, the fact is quite apparent that several of the European 
I*ines have long been favorite ornamental trees in our Atlantic 
States, where large and old specimens can be seen in great 
abundance. Nearly all the species of the Pine indigenous to 
the cooler region of Europe and Asia, are quite hardy in our 
Northern States, while those from warmer climates, including 
Mexico, do well in the South, but I shall only refer to a few of 
the best known, and to these very briefly. 

P. Anstriaca) Hoess. — ^Austrian Pine. — ^Leaves two in a sheath, 
long, slender, rigid, incurved, and sharply-pointed. Cones two 
to three inches long, conical, slightly recurved. Scales smooth, 
with a dull spine in the center. A well known and now com- 
mon tree, but of comparative recent introduction, and said not 
to have been known in Great Britain previous to 1835, but has 
been raised in such immense quantities that for many years th^ 
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plants could be purchased in the nurseries of Europe and in this 
country for a few dollars per thousand. The Austrian Pine 
grows to a very large size, often more than a hundred feet. 
Wood rather coarse-grained, but strong: and moderately durable. 
The general habit of the tree is broad and massive, and it is of 
a very rapid and sturdy growth, Native of Lower Austria, 
Styria and adjacent regions. 

P. Ayacahnite, Ehrenberg. — Mexican White Pine. — ^Leaves in 
fives, long, very slender and drooping. One of the few Mexi- 
can Pines that have proved moderately hardy in the latitude of 
New York. It is a large tree in its native country, growing a 
hundred feet high, resembling both in growth, foliage, and 
wood, our common White Pine, although the leaves are longer 
and more pendulous. 

P. Cembra, Linn. — Swiss Stone Pine. — Leaves in fives, two to 
three inches long, very slender, triangular, straight, very nu- 
merous and crowded on the l^ranches, and of a dark green color. 
Cones three inches or more in length, ovate, erect, with short 
but slightly hooked scales. Seeds large and nut-like, kernel edi- 
ble. A very compact-growing, handsome tree, in its native 
country reaching a hight of a hundred and twenty feet. Na- 
tive of the Alps, at elevations of four to six thousand feet, also 
from the Tyrol to Mount Cenis, in Au tria, forming large for- 
ests. Wood resembling the White Pine of this country, and 
quite valuable. This species was early introduced into the 
United States, and has long been a favorite ornamental tree, 
but I regret to say that many of the oldest and finest specimens 
in the country have been kiUed by some disease, the origin of 
which is as yet unknown. Sometimes all the large trees in a 
neighborhood will die out very suddenly, the cause of this death 
being involved in mystery. A specimen in my grounds twenty 
years old, is perfectly healthy, but I have no great confidence 
in its longevity, for the reasons given. 

Var. Mandahuria, Regel., is found in Japan, and of a more 
dwarf and compact habit than the species, otherwise scarcely 
distinguishable. 

P. deiislliora> Siebold. — Japan Pine. — Leaves in twos, about 
four inches long, rather large and rigid, convex above and con- 
cave beneath, very smooth, and dark, shining green ; sharp- 
pointed and crowded on the smaller branchlets, dropping from 
below when one or two years old, giving to the older branches 
a r$^ther naked appearance. A common tree throughout Japan, 
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but most abundant in the northern and colder regions of the 
country. A small tree, only thirty to forty feet high. Wood 
excellent in quality, but not large enough for lumber. Hardy, 
and of quite rapid growth, while young. 

P. exctlsa, Wallich. — Bhotan Pine. — Leaves five in a sheath, 
••and six or seven inches long, very slender, and of a glaucous, 
green color, and very pendulous. Cones six to nine inches 
long, and only about two inches in diameter, drooping and 
clustered, with broad, thick, wedge-shaped imbricated scales. 
•One of the most graceful of all the White Pines, but very sub- 
ject to bUght in this country, and for this reason cannot be 
recommended for general cultivation. Native of Nepal and 
Bhotan on the Himalayas, at elevations of six to ten thousand 
feet. 

P. Laririo, Poiret. — Corsican Pine. — Leaves in twos, four to 
six inches long, slender, and very wavy or somewhat twisted. 
Cones two to three inches long, conical-oblong, recurved, and 
of a light brown color ; scales with a minute prickle or none at 
all. A large and noble tree, somewhat resembling in general 
appearance the Austrian Pine, but leaves of a slightly lighter 
green color, and readily distinguished by their shape. A valua- 
ble, hard, and rapid-growing tree from the South of Europe, in 
the Island of Corsica, where it is said to grow to a hight of a 
hundred and fifty feet. There are several varieties described in 
botanical works, but none equal in value to the species. 

P. Slassoniana, Siebold. — Masson's Pine. — Leaves in twos, four 
to six inches long, rather stiff, twisted, convex on the outer 
side and concave within, quite straight, s^iarp-pointed, and of a 
bright green color. Cones an inch to an inch and a half lonpj, 
conical, incurved, solitary, but usually very numerous, with 
closely imbricated scales, terminated with slender prickles. 
An upright, compact-growing tree, from forty to fifty feet 
high, native of Japan, and very widely distributed from the sea- 
coast to the mountains. The Japanese have several varieties of 
this species in cultivation, and one known as *' The Sun Ray 
Pine," was introduced a few years since by the Messrs. Pareons 
& Sons, Flushing, N. Y. , and who have propagated it to a limit- 
ed extent. The leaves of this variety are variegated with 
golden-yeUow, a most distinct and unique variety. 

P. Mngho, Bauhin. — Mugbo Pine. — Leaves in twos, one and a 
halx to two inches long; rigid, twisted, and of a very dark green 
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color. Cones small, an inch to an inch and a quarter long, and 
three-fourths of an inch in diameter, dark-mahogany color ; 
scales thin, with a triangular point, and a very minute prickle. 
A dwarfish tree or shrub with numerous ascending or widely- 
spreading branches. Quite a variable species when raised from 
seed, some plants assuming an erect habit, others spreading and 
dwarfish. My oldest specimen, twenty-five years from seed, is. 
eight feet high and about ten feet in diameter. 

P. pyrena!ra, La Peyronse. — Pyrenean Pine. — ^Leaves two in a 
sheath, and from four to seven inches long, usually crowded in 
tufts at the extremities of the branchlets. The color of the 
bark on the young growth is a bright orange color, an excellent 
character by which the species may be distinguished in sum- 
mer. CJones two to three inches long, and about an inch and a 
quarter in diameter at the broadest part ; scales usually with- 
out prickles. A large tree growing sixty to eighty feet high, 
and native of the forests of Southern France and Spain, in the 
Pyrenees, mostly on the Spanish side. 

P. sylTestrls, Linn. — Scotch Pine. — ^Leaves in twos, from an 
inch and a half to two and a half long, twisted, quite rigid, and 
of a glaucous-green color, or what is sometimes called a gray- 
ish-green. Cones two to three inches long, of a grayish-brown 
color, with a quadrangular recurved point. Cones ripen 
the second year, but do not usually open until the following 
spring. An old atid well known tree, inhabiting the colder 
regions of Central Europe, especially in the Tyrolian, Swiss, 
and Vosgian Mountains. In Europe the economic value of this 
tree is said to be unsurpassed by any other tree known, but the 
wood is not equal to our White or Southern-yellow Pine, 
although it is employed for similar purposes. There are a large 
number of varieties of the Scotch Pine, principally cultivated 
in Europe as pmamental traes. 
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CHAPTER X7IIL 
ADDITIONAL LIST OF CONIFEILE. 

There are several genera of exotic conifers that are not rep- 
resented in the United States by any indigenous species, and 
while they may never be planted here as forest trees, still quite 
a number have already been introduced and cultivated for 
ornament, and a few among them are no doubt worthy of a 
passing notice on this account, if not for their economic value. 

AURiCAEiA IMBBICATA, Pavon. --Chili Pine. 

The leaves have little or no resemblance to those of the com- 
mon Pines, but are more like immense scales, from one 
to an inch and a half long, very broad at the base, 
tapering to a sharp point, and closely imbricated on 
the large, cane-like branchlets, which are completely 
covered with the dark green, and very rigid leaves. The cones 
are large, seven to eight inches long, nearly round, but usually 
a little broader than long. The seeds are large, wedge-shaped, 
and one to two inches long. A large tree, from one hundred to 
a hundred and fifty feet high, and native of the Andes of South 
America. Not hardy in our Northern States, but often raised 
in pots and boxes, and given protection in winter. Said to be 
perfectly hardy in England, where it is quite extensively planted 
for ornament. 

Anrifaria Cookii, Brown.— Captain Cook's Auricaria.— Leaves 
smaller and more slender than those of the last, and somewhat 
needle-shaped. Branchlets numerous and slender,- the tree hav- 
ing quite a graceful habit. Cones three to four inches long, oval, 
and each scale terminated with sharp reflexed spine as shown 
in figure 60. A remarkable tall-growing tree, sometimes two 
hundred feet high, with a very slender stem. A native of New 
Caledonia and New Hebrides, and first discovered by Captain 
Cook in 1774. Quite tender even in England. 

i. duminghamii, Alton. — ^Moreton Bay Pine. — Also from Aus- 
tralia, where it is found — ^forming large forests, and growing 
one hundred or more feet in hight. Leaves small, stout, and 
very closely appressed. Cones the smallest of any species in 
the genus. 
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L Cinlu, Brown. — Norfolk Island Pine. — Ad eDOnnoualy 
large tree, acme specimens having been measured tbat were 
two hundred and twenty-five feet high, and stems eleven feet 
in diameter. Tender, like all of the Australian species. 

A. Bikl, Mueller. — Rule's Auricaria. — A rather email, dense, 



and compact tree, with dark, glossy-green leaves, and large 
globalar cones. From Australia. 

CBDBU8 ATLANTICA, Manetti.— J/ricaw or Mount Atlas 

Cedars. 

JjeKvea from one half to an inch long, almost cylindrical, 

Btnigbt, rigid and sharp-pointed. Conee two to three inches 
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long, oval, resinous. Scales flat, smooth, and closely appressed. 
A large tree, somewhat of the habit of the common Laxch 
while young, but more spreading as they become old. From 
the Atlas Range in Northern Africa, where it grows to a hun- 
dred feet high. Hardy in England, but not in the United 
States, north of Washington, but often succeeds'in sheltered 
positions, somewhat further north. ' 

Cedrns Deodora, Loudon. — Deodar Cedar. — ^A tree closely re- 
sembling the last, but with shghtly longer and nearly four- 
angled leaves. Branches spreading and drooping. Cones four 
to five inches long, ovate, scales thin and closely appressed. A 
noble tree, from the Himalayan Mountains. It has been in 
cultivation for many years in this country, and at one time 
gave promise of being quite hardy, even in our Northern States, 
but now, few persons would care to risk it in any considerable 
number, even in the Middle States. When planved in sheltered 
positions, it may occasionally thrive as far north as New York, 
but is is not to be depended upon much north of Washington. 

C. Libani, Barrelier. — Cedar of Lebanon. — ^Leaves about an 
inch long, needle-form, very much like those of the Larch, but 
slightly more rigid and sharper pointed. Cones similar to the 
last, but scales with slightly denticulate margins. A tree of 
great historical interest, from the mountains of Lebanon in Asia 
Minor, also in the mountains of Amanus and Taurus. Early 
introduced into England, where it appears to thrive as well as 
in its native country. This species is probably the hardiest of 
the genus, and succeeds moderately well as far north as New 
York in sheltered positions, and in dry, well-drained soils. 
There are a few old specimens of this Cedar in the suburbs of 
New York City, that have fruited for many years. 

ORTPTOMERiA JAPOI^ICA, Don. — Japan Cedar. 

A genus of only this one species, which is a lofty tree in its 
native countries, China and Japan, where it grows to a hight 
of a hundred feet. Wood similar to our White Pine,, and held - 
in great esteem by the Chinese and Japanese. The leaves are 
small, from one half to three-fourths of an inch long, somewhat 
quadrangular, and sharp-pointed. Cones small, or about as 
long as the leaves, with numerous loose scales. There are quite 
a number of varieties in cultivation. A handsome, but rather 
uncertain tree in our Northern States, and while an occasional 
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specimen succeeds without protection as far north as New 
York, it cannot be considered as hardy north of Washington. 

ctJNNiNGHAMiA siKENSis, R. Brown. — Lance-Leaved 

Pine, 

This is another genus of only one species. A small tree, 
growing from thirty to forty feet high in Southern China, 
where it often covers the sides of the mountains, forming 
almost impenetrable thickets. Its leaves are from one to two 
inches long, flat and thin, tapering to a point. Cones an inch 
to an inch and a half long, oval, and mostly in clusters. Scales 
very small, and almost obscure, forming merely a ridge, adher- 
ing to a large, prominent, triangular bract. A very common, 
low-spreading shrub in nurseries and pleasure grounds, but sel- 
dom seen in good form or large enough to be classed among 
trees. Probably a Httle more hardy than the Auricaria^a, which 
it resembles, but I cannot recommend it for planting out in ex- 
posed situations in any of our Northern States. 

sciADOPiTYS VERTiciLLATA, Siebold and Zuccarini. — 

Umbrella Pine. 

A very curious and remarkable conifer, from Mount Koja- 
san, in the Island of Nippon, Japan, where it forms a large 
spreading tree, a hundred feet high. Introduced into England 
in 1861, and a few years later into this country. The leaves are 
from three to four inches long, and about one-eighth broad, 
double-ribbed, leathery, and blunt-pointed ; dark-green, and 
crowded in whorls of thirty to forty at the joints or nodes of 
the branchlets. Cones about three inches long, and an inch 
and a half in diameter, solitary, with wedge-shaped corrugated, 
persistent scales. This curious and unique conifer gives prom- 
ise of being quite hardy in our Northern States, but so few have 
as yet beea tested in exposed situations, that a decision on this 
point might be considered as premature. It is a rather slow- 
growing tree while young, but may improve with age. 
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TREES NOT GENERALLY KNOWN. 

SmiMiietiji ptpyrlfent, Vent. — ^Paper Mulberry. — ^A rather 
oommon, small ti«e, in the gardens and parks of our Eastern 
States, and formerly quite extensively planted for ornament, 
but its popularity appears to be waning of late years. It is a 
low-growing tree, with a broad-spreading head, large, rough, 
OTate, or slightly heart-shaped leaves, often three cleft, or vari- 
ously lobed. It is closely allied to the Osage Orange. Bark 
very fibrous. There are several species or varieties, all native 
of Japan. 

Cedrela Slacnsis, Juss. — Chinese Cedrela. — A strong-growing 
tree, native of China, with foliage resembling the ailantus, but 
bearing long trusses of fragrant white flowers. Its resemblance 
to the ailantus, led Carridre in " Revue Horticole," 1865, to give 
it the name of AUantus flavescens^ but it is more closely relat- 
ed to to the Melia azedarach, or China Tree, described on page 
172. It will probably prove to be as hardy as the common 
Ailantus. 

Cereldlphyllam Japonicmn, Sieb. and Zucc— -A tall, slender- 
growing tree, with smooth bark, and medium sized heart-shaped 
leaves, of a purplish color when young, but becoming bright, 
glossy-green with age. Flowers very small and inconspicuous. 
A rare tree from Japan, and although introduced some twenty 
or more years ago, it has not as yet become common or even 
plentiful in nurseries. It is quite hardy in the neighborhood 
of New Tork City, where the oldest specimens in this country 
are now growing. 

Eicalyptns sloMis. — ^Fever Tree. — ^A large leaved, strong- 
scented evergreen tree, introduced from Australia, and exten- 
sively planted in California, where it has been much praised on 
account of its rapid growth. In its native country it is said to 
grow two hundred feet high, but the wood is soft, and of little 
value. There are an immense number of sx>ecies of the Euca- 
lyptus, all native of Australia, Hew Holland, and Van Diemen's 
Land, consequently tender in climates where there are frosts in 
winter. Their only merit is rapid growth and probably some 
slight curative properties in the balsamic odors emitted by the 
leaves. 

Idesia polyearpa. — ^Maxim. — ^A large and handsome tree, native 
of Japan, with large, sub-cordate leaves, and compound racemes 
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of dioecious, one-petaled flowers. Fruit an oranged-colored edi- 
ble berry, with many seeds imbedded in a pulp. Cultivated in 
Japan for ornament and its edible fruit. Propagated readily 
from seed and cuttings of the roots. Thrives splendidly in the 
Southern States, but I am not f uUy satisfied of its hardiness in 
the North, although it is reported to have withstood the cold of 
winter in the neighborhood of Boston, while unprotected speci- 
mens have been winter-killed in the suburbs of New York City. 

PheHodendroii Inmraise^ Bupr. — Chinese Cork Tree. — ^A mediimx- 
sized tree from China. It is closely allied to the Prickly Ash 
(Xanthoacylum), having large pinnate leaves, which become 
bright red in autumn, remaining on the tree quite late. Another 
species is found in Japan, the P. Japonicum, Both species are 
in cultivation in this country, and are apparently quite hardy, 
at least they have not been injured by cold in my grounds. 

Pterocarya fraxinlfolla. — Spach. — ^A medium-sized, but rapid- 
growing tree from Russia and* Asia. It is closely related to t^e 
Walnuts, and De Lam&rck describes it under the name of Jug^ 
Uina fraxinifolia or Ash-leaved Walnut. The Pterocaryaa are 
moderately hardy in our Northern States, two species having 
been introduced, the above and* P. stenopterat Cas. DC, but 
the latter is usually mentioned in nurserymen's catalogues un- 
der the name of P. Icevigata. 

ADDITIONS AND CORRECTIONS. 

Cercocarpis, HBK. — ^Mountain Mahogany. — Shrubs or small 
trees belonging to the BoscLcece or Rose Family, only four or 
five species in the genus, all inhabiting the interior of North 
America, and only one large enough to be classed among trees. 

€• ledifolins, Nutt. — Mountain Mahogany. — ^Leaves thick, 
single, evergreen, narrow lanceolate, with more or less 
revolute margins. Flowers small, without petals. Fruit 
roundish, long, hairy, included in the enlarged calyx tube. 
Seeds linear, with thin wings. A small tree or shrub, but some- 
times thirty to fifty feet high. Wood very hard, dark ma- 
hogany-colored, rather brittle, and usually too small to be of 
value. Native of Oregon, Idaho, Utah, and on the slopes of the 
Sierra Nevada. 

€• parrifoUns* — ^Nutt. — ^Leaves more or less silky, and not so 
thick aa the last, and broader or cuneate-obovate, one to one 
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inch and a half long, on short stalks. Flowers velvety, on short 
stems. A large shrub, but sometimes twenty feet high. Wy- 
oming Territory, Utah, New Mexico, and in the Coast Ranges 
of California. 

Fraxinns qnadran^nlata, Michx. — ^Blue Ash. — Leaflets five to 
nine, oblong-ovate or oblong-pointed, sharply serrate, downy 
beneath when young, becoming smooth when mature. Branch- 
lets square. Seeds linear-oblong, blunt at both ends and winged 
all round. A large tree, sixty to eighty feet high, with a wide 
spreading top, and leaves large, sometimes eighteen inches 
long. Wood similar to that of the White Ash, and excellent. 
Moist, rich woods, in the Middle and Western Stales. 

Porleria angnstlfolinm, Gray. — A genus closely related to the 
Larrea and Ouiacum, and found along the boundary between 
Mexico and the United States, from Southern Texas to Cali- 
fornia, on the dry plains. It is a small tree, with Ijard and 
heavy wood with a brownish color. It has a local reputation as 
a medicine for certain diseases of the urinal organs. 

Ptelea trlfoliata, Linn. — Hop-Tree. — Leaflets ovate -pointed, 
downy when young. Fruit a two-celled and two-seeded 
samara-winged all round, resembling an exaggerated elm seed. 
They contain a bitter principle, and have been used as a substi- 
tute for hops, hence the common .name. It is closely allied to 
the common ailantus. Generally a large shrub, but occa- 
sionally a tree twenty-five feet high. Pennsylvania, Wiscon- 
sin, and Southward to Florida. 
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Abies bali>Hinea, Marshall 250 

Finns balsamea^ L. 

A. balsamifera^ Michx. 

Ficea balsdmea. Loud. 
A. bnicteutn, Nntt 250 

Fintis venusta. Dou«?^ 
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Ficea bracieafa, Lindl. 
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A. concolor, Lindl 260 
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A. amabUis^ Watson. 

Var. A. Farsoniana, Hort. 
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Finus Fraseri, Piirsh. 
A. jrrandis, Lindl — 251 
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Ficea giandis. Loud. 
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IHnwi nobilis. Dougl. 
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A. Pinsapo, Boipj* 253 
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A. bifolia. Mnrr. 

A. anidbilis. Pari. 

A. lasiocarpa, Hook. 

A. grandis, of Colorado botanists. 

Var. fallax, Engeim. 4- amaJbUis, 
Newberry. 
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A. Webblana, Lindley 253 

A. spectabilis, Spacli. 
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;A. nolymorplium, Sieb. & Zucc . . ! 98 
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^. glabm. Willd 99 
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Farvia glabra, Spach. 
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JB, eamMf Willd. 
Ailantos gliuiaaloi»a, Deaf 101 

Black 108 

Oraen or Moautain 104 

Hoary 108 

Oblong-leaved i 104 

Bed 106 

8ea-side 104 

Smooth 104 

Speckled ... 108 
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A. Tartarian 246 

Arbalns Tree, Tour 108 

A MenzieMi. Parsh 108 

A. laurifofia, Lindl. 
A. procerOt Bougl. 
A. TexanOt Bnckley. 
Arctostaph^loB, Adf^QBon 106 



A. Andersonii, Gray 109 

A. bi color, Gray 109 

A. ((lauca. Lindl 109 

Apolifolia, HBK 109 

A. pamila, Nutt 109 

A. pungeiis, HBK 109 

A. tomei|tosa, Dongl 109 

A. Uva-nrtii, Sprengel 109 

Ardisia, Swartz 109 

A. Pickerinjfia, Torr. and Gray.. . 109 
OyriUa panieulata, Nutt. 
Jnekeringia panieulatch Natt. 

Arrow Wood 290 

Ash, American 147 

Black 149 

Blue 288 

European 160 

Foreign Species and Varieties. 160 

Golden 160 

Green 149 

Oregon 148 

Bed. 149 

Bemilly, Weeping 151 

The Flowering 150 

Water 149 

Weeping 150 

Willow-leaved 150 

Asimina, Adanson 110 

A. grandi flora, Dunal 110 

A. parviflora, Dunal ... 110 

A. pygmsea, Dunal Ill 

A. triloba, Dunal 109 

Anona trilobay L. 

XJvaria trilobOf Torr. and Gray. 

Aspen, American 188 

Large-toothed 187 

Avicennia, Linn HI 

A. nitida, Jacq Ill 

A, tomentoM^ M^er. 

A. obiongtfoUa, Nutt. 

Bald Cypress 949 

BalmofGilead 186,960 

Balsam Fir 950 

Balsam Tree 184 

Bass, Sweet 169 

Bass Wood 296 

Bastard Ironwood 981 

Bear Berry 109,906 

Bear Berry, Buckthorn 906 

Beech, American 146 

Antarctic 146 

Crested-leaved 146 

Copper-leaved 146 

Cunningham^s 146 

Cut-leaved 146 

European 148 

Fern-leaved 146 

Golden-leaved 146 

Oak-leaved 146 

Weeping. 146 

Best Time to Cut Timber 79 

Betula, Tour Ill 

B. alba, L., var. popnlifolia, Spach 111 

B, acuminate^ Bhrh. 
B. cuspidatat Schrad. 
B. popul^oUa, Ait 

B. lenta,Xinn ,,.. U9 

B, carpfn^oUa, Bhrb, 
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B. lenia^ Regel. 

B. lutea, Miclix 112 

B. exeelsa, Pa»h. 

B. nigra, Linn 118 

B. rubra^ Michx. 

B. occidental is, Hook 118 

B. papyracea, Ait 118 

BisTree 947 

Blfsted 164 

Birch, Black 118 

Canoe 113 

Cherry 118 

Cat-leaved 113 

Gray Ill, 112 

Hahoffany 112 

Paper 112 

River 118 

Sweet 112 

Weeplns: 118 

Western 113 

West India 114 

White Ill 

Biota, Don 245 

B. Orientalis 246 

B. Tartarica 246 

Bitter Wood 222 

Black Button Wood 164 

Black Gum 176 

Black Haw 280 

Black Walmit 169 

Bine Beecn 115 

Blue Wood 186 

Bristly or Rose Acacia 216 

Broassonetia papyrifera, Yent 2^ 

BoisD'Arc 167 

Boarrerla Havancnsis, Miers 118 

Mhretia HavanenMs, Wllld. 

B.tomerUo8a,v&r.Eavanensi8,Qriseb. 

BhreUa tomento$a. Lam. 

PttUnUa similis, Catesb. 

Ehretia Beurreriay Chapman. 

B. succulenta, Jacq. 

Var. radida^ Gray. 

B. mdvla, Don. 

B. virgata, Griseb. 

Eharma radvUa^ Polr. 

Cordia Floridana, Nntt. 

BoxElder 03 

Bnckeye, Fetid 99 

Dwarf 99 

Ohio 99 

Red 100 

Sweet 99 

BndsofTrees 28 

Budding and Grafting 86 

Budding Knife 41 

Buckthorn, common 209 

Buckthorn, southern 118 

Buckwheat Tree 134 

Buffalo Berry 221 

Bnmelia, Swartz 114 

B. cuneata, Swartz 114 

B. myrsinifoUa, A.DC 
B,pandjroUa.lL.l)G. 
B. anqus^foUa, Nutt. 
B. reainaia. Ton. 
B. lanuginosa, Pers )14 



B. dblmffifolia, Natt 

B.ferrugmea^ Nntt. 

B. lycloides, Giertn 114 

B. tenax, Wllld 113 

Bursera, Jacqnln 114 

B. gummlfera, Jacq 114 

Butternut 159 

Button Tree 138 

Button wood 194 

Bnttonwood, California 186 

Ico-bush 168 

ifornia Cedar 243 



Ca 
Ca 

California Horse Chestnut 99 

Ca " " " 

Ca 

Ca 

Ca 



Ifornla Laurel 828 

Ifornia Lilac 1S9 

ifornla Nutmeg 234 

Ifonila Olive 223 

Caleput 228 

Calyptranthes, Swartz I14 

C. Chytracnlla, Swartz 114 

Euffenia jxUlens, Brown. 

Myrtua chytranUa^ Swartz. 

Canoe Wood ]66 

Carolina Gum Tree 175 

Ctirplnns, Linn 114 

C. American, Michx. 115 

Carya, Nntt 115 

C. alba, Nutt 117 

C. amara, Nutt 118 

Juglans^ amara, Michx. 

Juglans anguattfoUa^ Lam. 
0. aquatica, Nutt 119 

JugUxM aquatica. Michx. 
C. myristlcflBformls, Nutt 119 

juglana myristicatformity Michx. 
C. porclna, Nutt 113 

JugUxM fflabra, Wang. 

Juglans pordna, Michx. 

Juglans odoardata, Willd. 

C. glabra. Ton. and Gray. 

C. olivseformls, Nutt lis 

C. sulcata, Nutt 117 

C. tomentosa, Nutt 117 

Castanea, Tour 121 

C. American, Michx 128 

C. V€8ca. Gsertn . , 

Fagu$ Castanea^ L. 

C. Japonlca 126 

C. pnmila, Michx 124 

Faguspumila, L. 
C, vepca 123 

Castanea vulgaris. Lam. 

Castanopsls, Spuch 121 

C. cliry*tophylla, A.DC 121 

Castanea ehrysop/^la. Hook. 

C. sempervirens, Kellogg. 

Catalpa, Scopoll 125 

C. blgnonioides, Walt 126 

Bigrumia Cataina, L. 

C. oordifoUa. Jean me. 
C. &yrinqatfoUa Sims. 

C. spedosa. Warder. 

C. Bungel, C. A. Mey 128 

C. common 125 

C. Golden 128 

C. Japan 128 

C. Kaempferl, DC ,,.,,,.,,,,., 128 

(7. JapgrUcq, 
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Ccvata, Geo. Don. 

C. Spucioea, Warder 1S6 

Cat'aClaw 188 

Ceanothiis, Linn 138 

C. Bpiiiosiis, Nutt 139 

C. thyrf^iflonis, Eschscholtz 134 

Cedar, Deodar 380 

Japan 3H2 

Leoanon 380 

Mount Atlaa 37» 

Rel 339 

White 342 

Cedrela sinensis, A Ju88 383 

C. Atlantica, Manetti 379 

C. Deodora, Loud 3«0 

C. Llbani. Bour 380 

Celtis, Tour 139 

C. I)revipes, WatHOM 139 

C. Mitisistfippieiisis, Bosc 129 

C. oocidenf.ali8,YAr. Unu^fdUa^ Pers. 

C. kmiqata, wllld. 

C. ocddentalis, var. integrifottc^ 
Nutt. 

a integrifdUa, Natt 

C. kmgifoUa, Nutt. 
C. occidentalls, Linn 129 

C. crasstfolia^ Lara. 

C. occidentalism var. crasH/oUa, Gray. 
C. Tala, Gillies, var. pallida. Planch 181 

a {Momisia) pdUida, Torr. 

Cercidiphyllnm Japonicnra 282 

Cercis, Linn 131 

C. Canadensis, Linn 131 

C. Japonica, Siebold 132 

G. ChinenMs, Bnnge. 
C. occldentalls, Torr 131 

C. GaUfornicum^ Torr. 

C. siliquastrum. Linn 181 

Cercocarpus, HBK 383 

C« It'dilbliusi, Nutt 383 

C. purvifolius, Nutt 383 

Chaniaecyparis, Spacli 341 

C. LawKoniana. Pari 341 

Chipressus Lawsonianay Mnrr. 

G'ipressns Nutkcunsis, Torr. 

Gnp7'e»8U8 fragrana, Kellow. 

Gupressus af-tenuata, Gordon. 
C. Nutkaensis, Lam 341 

Tliuya excdsa, Bon-i. 

Gujrreasus Nutkaensis, TAmb. 

Gupressus Ameiicana^ Trautv. 

G. excelsa^ Fii?clj. 

Thuyopsi* borealis, Hort. 

Thuyopais TdiugcUskoy^ Hort. 
C. tlinyoides, Ijain 242 

Thuya sphan^idalis^ Ricli. 

C. torulosfa. Don 243 

Cliaracteri sties of Trees, The 19 

Ciierry. Anderson's 192 

California 193 

Dwarf or Sand 195 

Holly-leaved 192 

Laurel 192 

Wild, Black 195 

Wild, Red 192 

Chestnut, American 1*^:^ 

California 121 

Chinquapin, ., 134 



Cut-leaved 125 

Dwarf 184 

Baropeaa 121 

Golden 121 

Japan 125 

Numbo.... 123 

Ctailopsis saligna. Don 132 

G. Uneaiis, DC, 
Bignonia Unearis, Cav. 
G.gluUnota^ £u)(^eliu. 

China Tree 172 

Chinquapin 124 

Ciiionanilms Vir^inica, Linn. .. . 1:^2 

C. var. angustifoTia I:i3 

ChokeBerry 182 

Chrysouhyllnra microphyllum, DC. 1:^8 

C. oliviforme, L»m. . . 133 

G. mowjpyrcnww, Swartz. 

Cladrastis tinctoria. Baf 133 

Vtrgilia lidea, Miclix. 
C. Anmrensis, Bentli. and Hook... 134 
Maackia amurensis, Rnpr. 

Clammy Locust ..215 

Cliftonia li<rn!<trina, Banks 134 

Mylocarium UgmtrinumyVfiWA. 

Clusia flava, Linn. 184 

Coccoloba, Jacq 135 

C. Floridana, Muisner 135 

G. parvifoUay Nutt 

C. nnifi'ra, Jacq 1.36 

Coffee Tree, Kentucky 164 

Condalia, Cavan 135 

C. obovata. Hook 135 

ConifersD 237 

Cone-bearin» Trees 287 

Coniferse from CnttiUi^s 51 

Conocarpus, Linn 135 

C. erecta, Jacqu 135 

Coral Sumach 214 

Cordia, Linn— Plnmier 186 

C. Boissieri, DC 136 

C. Sebes'tena, L 136 

G. spedosa, Willd. 

Comu-, Tour 136 

C. florida, Linn 136 

C Nuttallii, Audubon 186 

Cotton Gum 176 

Cottonwood 187 

Crab Apple, American 182 

Narrow-leaved 181 

Oregon.... 182 

Crab Wood 220 

Cranberry Tree 280 

Cratsesrus, Linn 138 

C. SBStivalis, Torr. & Gray 13S 

C. apiifolia, Michx 139 

C. arborescens, Elliott 189 • 

C. berberifolia. Torr. & Gray 139 

C. cocci nea. Linn 139 

C. cordata, Alt 189 

C. Crus-galli 139 

C. Douglasii. Lind' 139 

G. sanguin^a, var. Douf^aM, 

Torr. & Gray 139 

C. flava. Ait 189 

C. parviflora, Alt 140 

C Pyracantha 141 

C. riyularis, I7utt ,..., ...., 14Q 
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C. qiathiilata, Michz 140 

(7. miarooarpa^ Lindl. 
C. sabTillosa, Schnd .....140 

O, eocdnea, var. mollis. Ton. A 
Gray. 

O, tomerUoMy var. moliii, Graj. 

C. molHs, Scheele. 

C. tomentosa, L 140 

Cryptomeria Japonica, Don 380 

CacnmberTree 168 

Canninghami Sinensis, R. Brown. S81 

CapreBaus, Tour 340 

C. Goveniana,. Gordon 340 

C. Macnabiana, Moir 340 

C. niacrocarpa, Hartw 340 

C. lamberiicma, Gord. 

C. HartwegHj Carrifere. 

Cnstard Apple 110 

Cattlngf or UypreBB 68 

CrpreaB^Bald 848 

C California 340 

C. decidaooB 840 

C. Lawson^s 341 

C.McNab'B 340 

C. Monterey 340 

C. Nootka Sonnd. 841 

C. Twisted-branched. 343 

C. Weeping 349 

Cyrllla,T.inn 141 

C. r&cemiflora, Walt 141 

C. OaroUniana^Bichud, 

Bacridiam 386 

BahoonHolly 167 

Decidnons Cypress 349 

Decldnons Trees from Cuttings. . . 64 

Desert Willow 183 

DerllWood 176 

Diospyms, Linn 143 

D. Tezana, Scbeele 143 

D. Yirginiana, L 143 

Dogwood, Flowering 187 

D.Nuttairs 187 

D. Weeping 187 

D. Western Species 187 

Dipholis salicifolla, A. DC 148 

Adiras taliei/oUa, L. 

Bumelia sal&ifdiia, Swartz. 

Drypetes. Vabl 143 

D. crocea, Poit 148 

acfujsfferia lateriflora. Sw. 

EhretiaTLinn 148 

B. elliptica, DC 144 

BlderTree 318 

B. Black-berried 319 

B. Bnropean 819 

Eim, American 337 

£. Dntch Cork-bark. 338 

B. Bzeter 339 

E.Biiglish 328 

B. Bnglish Cork-bark 338 

B. Opaqae-leaved 387 

B.Red 837 

B. Slippery ... 337 

B.Scotcb 338 

B. Small-leaved 337 

B. Weeping 338 

E.Wych 838 

Bnelno 147 



Bstablishlng New Forests 80 

Bncalyptos globalus 383 

Bngeiiia, Mlcheli 144 

E. Box-leaTed 144 

B. bnxifclia. Willd 144 

Myrtus bua^olia^ Swartz. 

M. axillaris, Poiret 
E. dichotonuL DC 144 

Myrtus dtchatoma, Vabl. 

Eugenia fragrans, Willd. 

E. montana. Anbl. 

E. divaiieata. Lam. 

E. prooera, Poir 144 

Myrtus prooera, Swartz. 

B. SmaU-leayed 144 

E.Tall 144 

Bvergreens from the Forests 64 

Fagas, Tonr 144 

F. antarctica, Forst 146 

F. betnloides, Mirb 146 

F. Cnnninghami, Hook 146 

F. fermginea. Ait 146 

Fagus syivestris^ Michx. 

F. /SylvaHca Americana, Load. 
F. awa, Rafinesque. 

F. sylyatica, Linn 145 

CaaUmta Fagus^ Scop. 

FalseAcacia 816 

Box. 880 

Elm 139 

FeTerTree 888 

Ficu8,Tour 146 

F. aarea,Natt 146 

F. brevifolia, Nutt 146 

F. pednncolata. Ait 147 

Fig, Cherry 147 

F/Bhort-leaved 146 

F. SmaU-fmited 146 

Fir, Balsam 350 

Black Balsam 350 

Cephalonian 358 

Cicllian Silver. :... 353 

Bnropean Silver 358 

Fraser's Balsam 351 

GreatSilver 351 

Leafy-bracted Silver 860 

Noble Silver. 363 

Nordmanu's 363 

Pinsapo 358 

Upright Indian 353 

Red 351 

Siberian Silver 263 

Webb's Purple-coned 358 

White 850 

Florida Myrtle 174 

Forest Trees, Description of 87 

Forests and insects 18 

Forests and Streams 16 

Forked Calyptranthes. 114 

Fraxinns, Tour 147 

F. Americana. Lim 147 

F. acuminata. Lam. 
F. alba, Mnrsh. 
F. Jualandifolia, Lam. 
F. eptptera, Michz. 
F. Curtissii, Vasey. 

F. anomala, Torr. 148 

F. cuspidata, Torr 148 
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F. dipetala, Hook. & Arn 148 

Omus dipetcUa, Natt. 

P. Gre«gil, Gray 148 

F. Oregona, Nutt 148 

F. grandifdia^ Benth. 

F. pubetcens, var., Hook. 

F. plBtacisBfolla, Torr 148 

F. veluHnOy Torr. 

F. ooriacea, Watson. 

F. platycarpa, Micbz 1^ 

F, Garoliniana^ Lam. 

F. Americana^ Marsh. 

F. paUida^ Bosc. 

F. patici^ra^ Nutt. 

F. hiptera, Natt. 

F. pubescens. Lam... 149 

F. Fermsylvanica^ Marsh. 

F. nigra, DuRoi. 

F. tomentosa, Michz. 

F. qnadrangalata, Michz. 883 

F. tetagonay Gels. 

F. Bambacifolia, Lam 149 

F. viridis, Michx 149 

F. oonoolor^ Muhl. 

F. jugkmdi/olia, WlUd. 

F. Caroliniana^ Willd. 

F. etpansa^ Willd. 

F. Berlandieriana, DC. 

Fringe Tree, White 132 

Gen^Tree 157 

Georgia Bark 180 

Ginkgo 286 

Gleditscbia. Linn 152 

G. Carpi ca, Desf 153 

G. monosperma, Natt 153 

G. Sinensis, Lamk 153 

G. triacanthos, L 152 

G. var. Bajoti pendala 152 

G. yar. inermis 152 

Glyptostrobufl, Endl 249 

G. heterophyllns, Endl 249 

G. pendulas, Endl 249 

Gordonia, Ellis 153 

G. Lasianthas, L 153 

G. pubescens, L'Her 153 

Great Laurel 204 

Great Tree of California 247 

Grafting Cleft 45 

G. Conifers 48 

G. Crown 46 

G. Deciduous Trees 42 

G. Pine 49 

G. Splice or Tongue 47 

G. Terminal 60 

G. Side or Triangular 47 

G. Wax 43 

Guaicum, Plumier 154 

G. sanctum, L . . 154 

Guilder Rose 231 

Gymnocladus, Lam . 154 

G. Canadensis, Lam 154 

Hackberry 129 

Hackmatac 259 

Halesia, Ellis 155 

H. diptera, Linn 156 

H. Four-winged 155 

H. parviflora, Michz 155 

^, tetraptera, L ,...,..., 155 



H. Small-flowered 155 

H. Two-winged 155 

Hemlock, Califoraia. 255 

Canada 25* 

Patton's 255 

Hercules' Club 107 

Heteromeles arbntifolia, RoBmer.. 166 
Aronia arinUifolia, Nutt 
Cratagua ai-bui\folia, Poir. 
Fhotinia arinU^olia, Lindl. 
Mespdus arbutifolia, Link. 
Fhotinia saUcifolias PresL 
H. Fremontiana. Dcsne. 

Hickory, Bitter Nut 118 

Brown 118 

Hales, Paper-shell 119 

Nutmeg 119 

Mocker Nut 117 

Pecan Nut 118 

Pig Nut 118 

Shag-bark.; 117 

Shell-bark 117 

Swamp 118 

Thick Shell-bark 117 

Western Shell-bark 117 

White-heart 117 

Hippomane Mancinella 156 

Hog-plum 232 

Houy, American 157 

Dahoon 167 

European 157 

Tanpon 158 

Honey Berry .... 156 

Locust 152 

Mesquit 190 

Hop-hornbeam. American 177 

Hornbeam, American 115 

European 177 

Horse-chestnut, Cut-leaved 100 

Double White 100 

European 100 

Memminger 6 100 

Horse Sugar 224 

Hypelate paniculata. Cambess 67 

MelicocoapaniaUata^ Juss. 

H. trifoliata, Swartz 167 

Idesia, polycaipa, Mazim 282 

Ilez, Linn 157 

L Cassine, Linn 156 

I. coriacea. Ell 158 

L Dahoon, Nutt 157 

1. Iigu8trina, Ell. 
/. Imrifolia, Nutt 
1. myrOfolia, Walt 

L glabra, Gfray 158 

I. opaca. Ait 157 

L verticillata. Gray 168 

Influence of Forests on Climate... 9 

Ink-beiTy 168 

Implements Used in Pruntne 71 

Importance of a Supply of Wood. 76 

luga Unguis, Cati 183 

Iron Wood 115,122,176,177 

Jamaica Dogwood 182 

Judas Tree 181 

California 131 

European 181 

Japan 132 
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Jaglans, Linn 159 

J. Califomica, WatBOii 159 

J. ru^BlHs^ var. nu^or^ Torr. 
J. cinerea, L 159 

J. oblonga^ Mill. 

J. cathaHica, Micbz. 

J.niffra,L 159 

J. regia, Linn 160 

J. rapestris, Engelm 160 

Jajube 232 

June Berry 105 

Juniper 288 

J.California 239 

J. Common 236 

J. Western 239 

Juniperus, Linn 238 

J. Calif ornica. Carriers 238 

J. fetragona, var. osteosperma^ 
T«)rr. 

J. Cerrosianus, Kellogg. 

J. occidentalis. Pari. 

Var. Utahensis, Engelm. 

J. occidentalis, Watson. 

J. andina. Nutt. 
J. communis, Linn 239 

J. d4tpre88a^ Pursh. 

J. Canadensis^ Ijadd. 
J. occidentalis, Hook 289 

J. excelsa. Pursh. 

Var. coiijungens, Ens:elm. 

Var. monospettna, Engelm. 
J. pachyphlcea, Torr 239 

J. plochydermay Torr. 

J. Virginiana, Linn 239 

Kalmla, Linn IftS 

E. angustif olia. Linn 163 

K. Broad-leaved, 163 

K. cuneata, Michx ...163 

K.glauca, Ait 163 

K. Hairy-leaved 163 

K. hirsuta, Walt 163 

K. latif olia, Linn 163 

K. Nartow-leaved 163 

Kentucky CoflTee Tree 154 

KiakaElm 184 

Kinnikinick ... 109 

Ladder, A Handy 71 

Laguncularia racemosa, Gflertn 164 

Larch, American 259 

L. Dahurian 260 

L. Golden 261 

L.Japan 261 

L. Sikkim 261 

Larix, Tour 259 

L. Americana, Michx 259 

Finus pendida. Ait 

L. pendtUa, Salisb. 

L. macrocarpa, Forbes. 

L. inteimedia, Lodd. 

Pinus microcarpa. Lamb. 

L. Dahurica. Turz 260 

L. Qrifflthiana, Hook 261 

L. Kfempferi. Qordon 261 

L. Leptolepsis. Gordon 261 

L. Lyallii, Pari 239 

Plnus LunUU, Pari. 
L. occidentalis, Nutt 260 

1. 4meticanay var. brmjifolia, Car. 



Hniu NuttaUU, Pari. 

Lath-covered Frame 59 

Laurel, American 163 

Carolina 168 

Pale 163 

Slieep 163 

Layers , 54 

Layer inaPot .... 57 

Layer! ns a Branch 66 

Lever-wood 177 

Libocedrus, Endl 243 

L. decnrrens. Torr 243 

Thuya Craigiana, Balfour. 

Thuya gigantea^ Carrlere. 

Heyaena decurrens, Koch. 

L. tetragona, Endl 244 

Lignum Vi tee 164 

Lilac, California 129 

Linden Tree 225 

Liqnidambar Styraciflua, Linn 164 

L. imberbe, Ait 166 

L. Longwortbii, Thurber 165 

L. orientalis. Mill 166 

Platanua orientalis^ Pocke. 

Liriodendron Tulipifera, Linn 166 

Loblolly Bay 158 

Locust 214 

Tree 215 

Carpian Honey 163 

Chinese Honey 153 

Honey 152 

Water 153 

Logwood 155 

Lombardy Poplar 189 

Madura aui-aiitiaca, Nutt 167 

Madeira Wood 157 

Madrono 108 

Ma<^'no]ja, Linn 167 

M. acuminati, Linn 168 

M. cordata, Michx 168 

M. Praseri, Walt 168 

M. arriciUata, Lam. 

M. pyrimidata, Bartram. 

M. glanca. L 169 

M. }/ rand! flora, L 16 

M. macrophylia, Michx 169 

M. Umbrella, Lam 170 

M. tripetala^ L. 

M. Thompsoniana 170 

Ma<,^no)ia. Chinese Species and 

Varieties 170 

M. atropurpurea 170 

M. conspicua 170 

M. hypoleuca 171 

M.Kobns 171 

M. Lennei 171 

M. Norbertiana 171 

M. parviflora 171 

M. purpurea 171 

M. ?peclof«a 171 

M. Snutan<;enna 171 

M. stellata 171 

M. stricta 171 

M. superba : 171 

Ma^rnolia, Chinese White 170 

Chinese Superb 170 

B»r.le«tve4 , ,.. 1$9 
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Great Chinese 171 

Great-leared -, 1110 

HalPsJapan 171 

Japan Parple 171 

Lance-flowered 169 

Leone*8 Hybrid 171 

NorlHjrt'B 171 

Showy 171 

BmalUflowered 171 

Sonlaiige's Hybrid 171 

Star 171 

Swamp 160 

Thompson's 170 

Mahogany Tree 8i4 

Maiden Hair Tree S86 

Manasremeiit of Forests 79 

Manchineel 156 

Maiim^ve... 900 

Manzanita 106 

Manaanita, Caliromia 109 

Maple 88 

Asb-Ieaved 08 

Black 89 

California 9*2 

Crisp-leaved 90 

Cat-leaved Norway 96 

Eaffle's-claw 96 

English Field 96 

European ft5 

Foreign Species of. 95 

Ginnala 97 

Golden-leaved 95 

Japan , 97 

Lar^e-leaved... 93 

Lobel's 97 

Lorben?*s 96 

Montpelier 97 

Mountain 92 

Monntiiin Sugar 93 

Negando 93 

Norway 96 

Parple-leaved 95 

Bed. 91 

Bocic 89 

Bound-leaved 92 

Sohwerdler' 8 Norway 96 

Silver '. 89 

Silver Striped 95 

Smooth-leaved Mountain 93 

Striped-bark 92 

Sugar 89 

Swamp 91 

Tartarian 97 

Three-colored leaved 95 

Three-lobed 97 

Velvet-leaved 95 

Vine 92 

WaurnerV cut-leaved 90 

Weir's cut-leaved 90 

White 89 

Melia, Linn 171 

M. Azedi-ach, Cav 172 

Mesquit 189 

Mesqni t Tree 1 91 

Mimnsopp, Linn 172 

M. Sieberi, A.DC 173 

ir.(tts«f(^aiQnseb. 



Mock Orange 199 

Moose Wood 93 

Moms, Tour 173 

M. alba, Linn 173 

M. microphylla, Buckley 178 

M. rubra, L. 173 

JT. CanadmMiy Lam. 

Mountain Ash, American 181 

Mountain Ash, Western 189 

Mountain Mahogany 98 

Mountain Manchineel 166 

Movement of Sap in Trees 68 

Mul l>erry, Downing^s 178 

Bed : 173 

Bussian 178 

Tartarian 178 

West Indian 178 

White 178 

Myrica, Linn 174 

M. Ciilifomica, Cliam 174 

Myrnine, Linn 174 

M. Bapaiiea, Boem. and Schult: ..... 174 
M, ^orffmnda^ Griseb. 
At. FloridatM, A.DC. 
Bapanea OuyaneruiStAuhl, 
Semara Jtmbunda^ Willd. 

NaseiMrry 178 

Negundo aceroides, Mosnch 08 

N. Califomicum, Torr. and Gray.. 94 

Nettle Tree... 129 

Nettle Tree, Sonthem ISO 

New Foi'ests, Establishi ng of 80 

Northern Pricklv Ash 383 

Nuttallia ceraefformis, Torr. and 

Gray. ■,. 174 

Nyssa, Linn 175 

N. capitata, Walt ITS 

N. eawUeoM, Michz. 

N. Caroliniana, Poir 175 

N, aquatica. 

N. mnltiflora, Wang 175 

N. o/quaUca^ L. 
N. b(fior(u Micbz. 

N. sylvatica. Marsli ITS 

N. vUloea, Michx. 

N, muU^fiorOt var. sylvaUca^ Wat- 
son. • 

N. uniflora, Wansr. 176 

N. aquaticdy L. 

N. iom^ntma^ Michx. 

N. grandidentatOt Michz 

Oak, Barren 904 

Bartram 301 

Bear 203 

Black 305 

Blackjack 904 

Black Scrub 303 

Blue 900 

Brewer's 198 

Burr 303 

California Chestnut 308 

C'llifornia Live 199 

Chinquapin 304 

Ciit-leaved 307 

Daimio 307 

Pwarf8ver(|;reeo ,. f^l 
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Bveifreen, White 901 

Georgia 901 

Golden-leaved 907 

Holly-leaved 19T 

Hybrids 907 

Kellog^^'s 909 

Laarel-Ieaved 909 

Live 906 

Lobed-leaved 903 

MoPBy-cup 908 

Mottled-leaved 907 

Mountain Wbite 900 

Ornftnental 907 

Over-cnp 908 

Falmer^s 904 

Post 908,904 

gnercitron - 904 
ed 905 

Rocky Moantain Scrab 906 

Scarlet 109 

Scrub 199 

Sbingle 902 

Smafl-leaved 900 

Spanish 901 

Swamp 904 

Swamp ChePtnnt 904 

Swamp, White 198 

Turkey 199,907 

Water 198 

Western ... 201 

Wbite 197 

Willow 204 

Yellow-barked 901 

Yellow Chestnut 604 

Ofl:eechee Lime 176 

Olea, Linn.. ... ... . 176 

Olneya Tesota, Gray 176 

OsageOrange 167 

Osier 915 

Osmantbus Aroericanus, Bentb. and 

Hook 176 

Oiea Atnetieana, L. 

Oso Berry 174 

Ostrya, MIcheli 177 

O. Virginica, Willd 177 

Carpi/nts Ostrya. L. 
Carpinvi Virgimana, Lam. 
O. Americana, Michz. 
O. vulgaiiB^ Watson. 
Carpinvs trMora^ Moench. 

Oxyriendrum arboreum, DC 179 

Androffieda arboreOy L. 

T^alo veide 180 

Pvipaw 110 

Dwarf Ill 

Lnrjre-flowered 110 

Small-flowered 110 

Parkinponia, Linn 179 

P. aculenta, Linn 179 

P. florida, Watson 179 

Oerddiumfloridum^ Benth. 

P. macrophylla, Torr 179 

P. Torreyana, Watson 179 

CercidiumJtori/ium^Torr, 

Paulownia, Siebold 180 

P. imiHM-lnUrt. Siebold 180 

Bignonia tommtosa^ Thuub. 
Pepperidge 175 



Persea, Gaertn 180 

P. Oarolineusis, Nees 180 

LoMTJU Borbcnioay L. 
Launu CofoUnmtU, Catesb. 
P. Bortonioa^ Spr. 

P. Catesbyana, Michx.. . . 180 

Lcturui Cateabyana^ Michx. 

Persimmon, common 149 

Persimmon, Mexican 1^ 

Phellodendron amureuse, Rnpr.... 988 

Pioea alba, Miclix 966 

FtnHs alba. Ait. 
Abiet alba, Michx. 

P. Engelmanni, Parry 966 

Abies nigra, Bngclm. 
Abies Engmnanni, Parry. 
Ptntu cofMmUata^ Pari. 

P. exc«lsa. DC 2W 

P.flrma,Gord. 958 

P. niffra, Poiret 966 

tinus n^vio. Ait. 
Abia nigra, Michz. 
PInus rubra. Lamb. 
Abies rubra, Poir. 
AMes nigra. Micbz. 
P. rtAra, Lmk. 

P. oriental is, Poiret 966 

P. polita, Sieb. and Zucc 968 

P. pungens, Bnerelm 367 

Aaks Menaesii of Colorado botan- 
ists. 

P. Sitctaensis, Bongard 957 

Penttf SUchemis, Bong. 
Pintu MenziesU, Douin. 
Abies MenziesH, Lindl. 

PisreonPlum 186 

Pinckneya pubens, Michx 180 

Pine, Austrian 974 

Bhotan 276 

Cat-tail ...963 

Chihuahua 964 

Chili 978 

Corsican 276 

Coulter's 266 

Elliott's 266 

Fox-tail 263 

Frankincense 273 

Fremont'8 268 

Georjria 263 

Gray 254 

Great Prickly-coned 279 

Heavy Wooded 270 

Hickory 263 

Hooked-cone 265 

Japan 275 

Jersey 267 

Lambert's 268 

Lance-leaved 281 

Loblolly 278 

Long'-leaved 963 

Mandshnrian 975 

Masson's 976 

Mexican White 275 

Monterey 267 

MoretoM Bay 978 

Mountain 969 

Musrho 276 

Norfolk Ishind 979 
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Norway. 271 

Nut 26«,268 

Old Field 2T3 

Parry's 2<J9 

Pluon 88« 

Pitch 271 

Pond 271 

Pyroiiiaii 277 

RodPine 271 

Sablne'8 272 

Scotch 277 

Scrub 264,267 

Short-leaved 268 

Sonthern Yellow 263 

Spruce 267 

Sugrar 26S 

SwiPS Stone 275 

Table Mountain 210 

Tuberculatecl-coned 274 

Twisted Branched 264 

Umbrella 277 

Western White 266 

Weymouth 278 

White 278 

Yellow 263,268.270 

PInus, Tour 262 

P. Arlzonica, Kngelm 263 

P. australis, Micljx 263 

P.palustriSy Mill. 

Var. excelsa, Lond. 

P. pcUuslria excelsOy Booth. 

P. Anstriaca, Hoces 274 

P. rUgrGy Link. 
Laricio Austriaca, Endl. 

P. Ayacahuite 275 

P. Balfourlana, Jeffrey 263 

Var. aristata^ En<;elm. 
P. aristata, Enp^elm. 

P. BankRiana, Lamb 264 

P. Hudsonieay Poir. 
P. I'upestriSy Michx. 

P. cembm, Linn 275 

Var. Mandahuria, Regel. 

P. Cliihuahuana, Engelm 264 

P. contorta, Dougl 264 

P. inom. Bong. 

P. JBotanderi, Pari. 

Var. Murrayana, Encrelm. 

P. coniorfa, Newberry. 

P. inops, Benth. 

P. contorla, var. IcU^folia^ Engelra. 

MitiTayana, Murr. 

P. ConlttMi, Don 266 

P. maoocarpa^ Liudl. 

P. dcnsiflora, Siebold 275 

P. Japonica, Antoine. 
P. I^ea^ Gordon. 

P. edulis», Ensr«lm 266 

P. cembroideSy Gordon. 

P. Elllottii, Enirelm 266 

P. excelsa, Wall 276 

Strnb(t8 excelsa^ Gonlon. 

P. floxllis, Jami'8 266 

Var. albicaulis, Engelm. 
P. cenvbroides. New hurry. 
P. (tlbicaulis, Engelm. 
P. Shasta, Carrie re. 

P. glabra, Walt 267 



P.lnops, Ait 267 

P. insi<j:nl9, Dougl • 267 

P. Calif ornicat Lois. 

P adunca^ Bosc. 

P. raduUa. Don. 

P. tuderculata, Don. 
P. Lamhertiana. Dougl 268 

P. Strobna LamberUana^ Gord. 

P. Lnriclo, Poiret 276 

P. Massoniana, Sleb 276 

P. sylvestriSy Thunberg. 

P. rubra, Siebold. 

P. Pinaster, Loud. 
P. mitis, Michx 268 

P. vaJiabiliSy Pnrsli. 
P. monopliylla, Torr. and Frem.... 268 

P. FremmUana, Endl. 
P. monticola, Dougl 269 

P. Strobus Monticola, Loud. 
P. Mugho, Bjinhin 276 

P. Mughus. Loud. 

P. 8ylv€8tri8y Mngho Banhln. 

Var. rostrata, Antoine. 

Var. I'otundata, Link. 
P. murioita, Don 269 

P. Murrayana^ BalTonr. 

P. EdgarUina, Hartw. 
P. Parryaua, Engelm 369 

P. lAaveana, Torr. 
P. Ponderosa, Dougl 270 

P. Benthamiana, Hartw. 

P. Bmrdsleyiy Murr. 

P. Craigana, Murr. 

Var. acopulorum^ Engelm. 

Var. J^reijL Engelm. 

P. pnngens, Michx , 270 

P. pyrenaica, Le Pey. 277 

P. Higpanicay Cook. 

P. mTiiceUtts, Le Pey. 

P. Zaricio Pyrenaica^ Load. 
P. re-inosa. Ait 271 

P. rubra. Michx. 
P.rlgida,Mill 271 

Var. Serotina, Michx. 

P. S ibiniana, Dougl 272 

P. Strobus, Linn 273 

P. sylvestris, Linn 277 

P. Tseda, Linn 273 

P. tuberculata, D. Don 274 

P. CaUfornica, Hartw. 

Pirus 181 

P. Americana, DC 181 

8orbu8 Afnericana, Marsh. 
P. ansustifolia, Ait 181 

Malus angustifolia, Michx. 
P. arbutifolia, Linn 182 

Aronia arbutifolia^ Ell. 
P. coronaria, L 182 

Mollis coronaria^ Mill. 
P. rivularis, Dougl 182 

Malus rivularis, Dcsne. 

Plrus diversifolia, Bongai-d. 
P. sambucifolia, Cham, and Schlect 182 

Sorbus sambudfnlia, Roem. 

PIficidia Eryr.lnina, Linn 182 

Pi!*tacia, Will 183 

P. Moxicana, HBK. 183 

P. Nut 188 
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Pithecolobinm, Martin 183 

P. Un^nit^-Cati, Beuth 183 

Inga Vngidg-CaU, Willd. 
P. Quadalupeme^ Nutt. 

Plane Tree, Ainericnn 186 

Plane Tree, Oriental 185 

Planera aquatica, Ginel 183 

P. GmeUni, L. C. Rich. 
P.idmifolia, Michx. 
Anonymos aquaUca^ Walt. 

Planer Tree 183 

Planer Tree. Caucasian 184 

Plantanus, Tour 184 

P. acerfolia 185 

P. asplenifolia 185 

P. liriodendrifolla 185 

P. Orientalis, Linn Ito 

P. occidental is, L 184 

P. qainquelobnta 185 

P. racemosH, Nutt 185 

P. Wriglitii, Watson.... 185 

Plum 192 

Beacli 198 

California 195 

eiiickasaw 192 

Evergreen 193 

Wild. 192 

Podocarpus Japonica 236 

Podocarpus, Soatli Americau 236 

Poison Dogwood 211 

Ivy 211 

Oak 210,211 

Sumacli 211 

Wood 220 

Poplar. Balsam 186 

Black 189 

Carolina 187 

Crisp-leaved or cnrled-leaved.. 189 

Downy-ieaved 187 

Lombardy 189 

Silver 189 

Weeping 189 

Willow-leaved 186 

Populns, Tonr 185 

P.alba, Linn 189 

P. aiignsti folia, James 186 

P. Canadensis^ var. angustifolia^ 
Wcsmael. 
. P. balsamifera, var. angustifoUa^ 
Watson, 

P. balsamifera, Linn 186 

Var. candicans^ Gray, 

P. dilatata. Tour 189 

P. fastigiata, Desf. 189 

P. niffra, Cat-sb. 
P. macrojihijllay Lindl. 
P. Ontariensis. Deaf. 
P. srtaveolenj. Fischer. 

P. Fremoiitii, WatPon 187 

P. monilifera^ Newberry. 

P. moniufera. 

Var. WidizenU Watson. 

P. grandidcntata, Michx 187 

P. heterophylla, Linn 187 

P. argentea^ Michx. 

P. JieUrophyUa^ var. argentea, Wes- 

mael. 
P. cordifolia^ Bnrgsd. 



P. monilifera, Alt 187 

P. angiUata^ Ait. 

P. angtUcUa^ Michx. 

P. Canadensis^ Dusf. 

P. MarylandtoOy Bosc. 

P. kBvigaia, Willd. 

P. glandulosa^ Mceuch. 

P. nigra, Linn 189 

P. tremuloides, Michx 188 

P. qrauxt, Willd. 

P. oemoijfera^ Tausch. 

P. Snaveolens, Kegel 189 

P. tricliocarpa, Torr. and Qmy 183 

P. balsam^eray var. Hook. 

P. b (Isarmfera, var. Watson. 
Porii era angutstifolia. Gray 284 

Chiiaeum angusUfolium^ Bngelra. 

Preparing a Seed-bed 28 

Preservati on of Forests . ., 78 

Prickly Ash 881 

Pride oflndia 172 

Propagation by Layering 65 

Prosopis. Linn 189 

P. jaliflora, DC 190 

Algarobia glandidosa, Torr. & Gray. 
P. pubescent, Bent h 190 

Strofmbocarpa pubescens^ Gray. 

Prnniug Evergreens 70 

Pruning of Forest Trees 67 

Prunus Americana, Marshall 192 

P. Andersoni, Gray .192 

P. Carollniana, Ait 193 

Cei'asus Caroliniana^ Michx. 
P. Chicasa, Michx 192 

Cerasus Chicasa^ Serlng. 

P. demissa, Walpers 192 

P. emarginata, Walpers 193 

Var. mollis^ Brewer. 

P. mollis. Walpers. 

Cerasus mollis, Dongl. 

C. glandiUosus^ Kellogg. 
P. fasclcniat'i. Gray 193 

Empleclocladus fadculattts, Torr. 
P. illicifolia, Walpers 198 

Cerasus ilUdfolius, Nutt. 
P. maritima, Wanur 193 

P. lUtarallis, Bigelow. 

P.pygmasa, Willd. 
P. Pennt»ylvanica 194 

Cerasus borealis, Michx. 

Cerasus Pennsylvanica^ Sering. 
P. pnmila, Linn 195 

Cerasus pumila^ Michx. 

C. glauca, Moench. 
P. serotina, Ehr , 195 

Cerasus Virginian a, Michx. 

Cerasus eeroUna, Loisel. 

P. Virginiajia, Mill. 

P. ca?filagenea, Lehm. 

P. subcordata, Benth 195 

P. umbellata, Elliott 1«5 

Pseudotpuga Douglasii, Carri^re..; 254 

P. Douqlasii^ Sabine. 

Abies DauglasH, Donffl. 

Tsuga Douglasit, Carridre. 

Vnr. macrocarpa, Engelra. 

Abies macrocarpa^ Vasey. 
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Ptelea trifoltata, Linn S84 

Pterocarya fhixlTiir()lia, Spach S68 

Juf^hngfhtxinifoUa^ Lamk. 

J. plerocaryay Willd. 
P. itonoptera. Gas. DC S88 

P. Ain^ato, Hort. 
Quaking Asp 188 



nerciifl, Linn 197 

, aarrlfolla, N*e 197 

Q. oxyadenia^ Torr. 

aaIba,Llnn 197 

Q. aqoiitica. Cateshy 198 

q. martUma, Willd. 

Q. bicolor, Willd 198 

'^. FiitW8t yar. tomentoaa, Michx. 
>. Priniu^ var. cUgoolor^ Michx. 
1. MichaitxH, Nnit. 
ar. MichauxH^ Bngelni. 
>. PHnut palustfis, Micbx. 
I MU^auxH, Nutt. 
'. Prinut pUmtanoides^ Lamk. 

Q. Breweri. Bngelm 198 

Q. lobaia^ Eiiffelm. 

,. Cate8b»i. Micbx 199 

. cerris, Linn.. 807 

({. cinerea, Michx 199 

Q. FMloe, yar. dnerea. Spach. 
Q. tempervirms^ Cateehy. 

Q. cliryBolepis, Liebm 199 

Q.fulvegeeru, Kellogg. 
Q. crassipocula^ Torr. 
var. vaedniMjUa, Bcgelm. 
Q. vaoeinUfplia, Kellogg. 

Q. coccinea^ Wans: 199 

7. amtfigna^ Michx. 
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^. dorMW, Micbx. 
Q. dciiBiflora, Hook, and Am 200 

Q. echinacea, Torr. 

Q. Dougiasii, Hook, and Am 200 

Q. dnmosa, Nutt. . 200 

Q. berberid^oUa, Liebm. 

Q. acuUdens, Torr. 
Q. Eraoryi, Torr 201 

Q. fuutata, Liebm. 
Q. falcata, Michx 201 

7. elongata, Willd. 
\. dittcotor, var. foUatat Spach. 
\. triloba, Michx. 

J.falcata. var. triloba, DC. 
Q. Oarmina, Doagl 201 

Q. JvecH, Liebm. 

Qeorjriana, M. A, Curtis 201 

, heterophylla, Michx 201 

Q. amtcUica, var. JteterophyUa, DC. 

Q. I^ieUoe X cocdnea, Bngelm. 
Q. hypolenca, Ei)«rehn 202 
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Q. confertifolia, Torr. 

illicifolla, Wang 

imbricaria, Micnx 202 



Icifofia, Wang 202 



l Kellogorii, Newberry 202 

7. rubra, Benth. 
Unctoria, var. Califomica, Torr. 
SonomeneiK, Benth. 

Q. laTiri folia, Michx. > .'202 

Q. aguatica, var. kntrjfolia. DC. 

Q. PfuMos, var. laurifoUa, Chap. 

Q.lobata,N«e 203 



mndeU, Beuth. 
RannnU^ Kellogg. 

aiyrata, Walt 908 

Q. macrocarpa, Michx 208 

Q, oUva^omUi, Michx. 
Q. macrooarpa, var. €ttv<itfomUi, 
Gray. 

Q. Mnhlenbergii. Engelm 203 

Q. caeUmea, MuhT. ap. Willd. 

Q. Prinw, var. acfaninak^ Michx. 

Q.nlgni, L 204 

f.ferruginea, Michx. 
0. guingueloba, Engelm. 

0. Mgra^ var. qidtiquelcixi, A.DC. 

Q. oblongifolia, Torr 204 

Q.Palmeii, Enselm... 904 

Q.chryeolepUjyair. Faltneri,'Eng\m. 
Q. palustris, Du Boi 204 

to. rubra disseeta, Lamk. 
. Phellos, Linn 204 
. prinoides, Willd 205 

Q. Prinus putnila, Michx. 
Q. Chinqwapin^ Pursh. 

Q.Prinas,L 206 

Q. Prinus, var. monOcola, Michx. 
Q. morUana, Willd. 

Bober 907 

rnbra,Linn 206 

Btel lata, Wang 206 

Q. obtmOdba, Michx. 
q. DurandU, Buckley. 
Q. tinctoria, Bartram 206 

1. mora. Marsh. 
|. vdutina. Lam. 
j. eocdnea, var. Unctoria, Gray. 

Q. tomentella, Engelm 206 

Q. iindnlata, Torr S06 

Var. OambdUy Engelm. 

q, Oambem, Nntt. 

Q. DrummondUy Liebm. 

Var. JametU, Engelm. 

Var. WrighfU, Engelm, 

Var. bremoba, Engelm. 

Q. obfusUoba, var. breviloba, Torr. 

Var. oblongata, Engelm. 

Q, ob/onMfoUa, Torr. 

Var. gruea, Engelm. 

Q. griaea, Liebm. 

Var. pungens, Engelm. 

Q. pungene, Liebm. 
Q.viren8, Ait 906 

'" sempervirens. Ait, 

okoidee, Cham, and Schl. 
retiiea, Liebm. 
j. maritimay Willd. 
ar. mariUma, Chap. 
Q, Wislizeni, A.DC 20T 

q. MorehuSy Kellogg. 

Rabbit Berry 281 

Riiilroad Ties, Wood Used for 75 

Raising Trees from Seed 26 

Red Bay 180 

RedBnd 181 

Redwood 124,2^ 

Retinispora. Siebold 246 

R. obinsa, Sieb 246 

R. pislf«ra, Sieb... 246 

R. var. uurea plumosa 946 
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Bhamnns, Linn SOS 

Ralnirolia 906 

B. California, Barb 906 

B. okifotta. Hook. 

Frangtia CaUfomioa^ Gray. 

Var. toineiiteila 906 

B. Caroliniana, Walt 906 

FrangtUa CaroUniana, Gny. 

B. cathartices, Liuu 909 

B. crocea, Niitt i 906 

B. imcifoaa,Ke\\ogg. 

B. lanceolatns, Piireli. . 906 

B. Porshiaua, DC 906 

Ihmgula Purshiana^ Cooper. 

Bhizophora Mangle, Liuu 900 

Bliododendron, Linn 909 

B. catawbiense, Michx 910 

B. Ltipponicnm, Wahl 910 

B. mazimam, Linn 909 

Bhn8,Linn 910 

B.aromatlca, Ait 919 

B. trOobcUa, Natt. 

B. copallina, Linn 919 

B. Cotinus, Linn 914 

B. Cotonides, Nntt 911 

B. diversiloba^orr. and Gray. . . .910 

B, lobatdt Hook. 
B. g]al)ra, Linn ;. 919 

B, CaroUniana^MWU 

B. deq<XM^ Alt. 

Var. uuinialUi. 
B. integri folia, Benth and Hook.. 919 

StU^honia integr^dUay Natt. 

8. serrata^ Natt. 
B. lanrina, Nntt 914 

LUhrm lamina^ Walp. 

B. Metopinm, Linn 914 

B. Osbecki.DC 914 

B. aendakUat Horr. 

B, atatOy Say. 

B. Japonica, Hort. 

B pamila, Mictiz 919 

B. Toxicodendron, Linn 911 

Var. querdfoUum, Michx. 

Var. raeUeans^ Torr. 

B. typhina, Linn 914 

Bobinia, Linn 916 

B. hi8pida,Llnn 915 

B. ro8ea\ Loisel. 

B. Pdendacacia, Linn 915 

B. viecosa. Vent 915 

B. gluUnoea, Cartis. 

Bo9e acacia 915 

BoPeBay 909 

SaliBbnria adistitifolia 2S6 

Salix, Tour 915 

S. cordata, Muhl , 916 

S. lutea, Natt. 

Yar. Mackemiana, Hook. 

Var. Waisoni, Bebb. 
S. laevigata, Bebb 916 

Var. angwtifolia, Bebb. 

Var. congesta^ Bebb. 
S. lasiandra, Benth 916 

S. Hqff^nrUana, Hook. & Am. 

8, 8pe(Ao8<i, Nntt. 

8, arguta^ var. Icuiandra, Anders. I 

Var. typea, Bebb. I 



Var. kmdfotta, Bebb. 

8. lan^oua, Anders. 

Var. Findleriana^ Bebb. 

8. pmtandra, var. eaudata^ Natt. 
S. lasiolepis, Benth , . 917 

Var. BigelowU, Bebb. 

YAr.fauax, Bebb. 

8. Incida, Muhl 917 

S. nigra. Marsh 917 

8. ambigua^ Pursh. 

8. Houstoniana^ Pnrsh. 

8. OaroUrdana, Michx. 

8.fale(Ua, Parsh. 

Sambacus, Tour; 918 

8. Canadensis, Linn 919 

8. glauca, Nntt 918 

8. pnbens, Michx 919 

8. racemosa, Linn 919 

Sapindns, Linn 919 

8. mai^natus, Willd 919 

8. Saponaria, Linn 919 

Sassaflras officinale, Nees 919 

Lauras 8a88afr<u^ Linn. 

Fersea 8<pt9(ara8y Spreng. 

8atin Wood 981 

Schsefferia fhitesceus, Jacq 990 

8. oompMa^ Svrartz. 

8, tma^oUa, Nntt. 

Schoepaa arborescens, B. A S 990 

Sciadopitys verticillata, Siebold & 

Zacc 981 

8crew Bean 189 

8crew-pod Mesquit 190 

8ea-siae Grape 186 

Season for Transplanting 66 

Sebastiana lucida, MuelK 990 

Gymnanffies lucida^ Swartz. 

E&ocBcaria htdda, Swartz. 

Seedling Black Walnut 80 

Seedlings of Conifene 68 

Seedling Maple 19 

Seedling Pine 61 

Sequoia, Bndl 947 

S. gigantea, Decaisne 947 

WelUngtonia gigantea^ Lindl. 

Wcuhingtonia ualtfomica^ T. 

8. WdUngtorUa, Laws. 

Taxodiumaiganteum^ Kell.&Behr. 

Taxo(ttumWa8hingtonianum,WlnB- 
low. 
S. sempervirens, Bndl 946 

Taxodiutn 8emj)ervireiUj Lamb. 

8chvberUa sempervirtns^ Spacli. 

Service Tree 105 

ShadBnsh 105 

Sheep Berry 980 

Shepherdia,Nutt... 991 

S. argentea, Nntt 991 

S. Canadensis, Natt 991 

8. rotundifolia. Parry. . . 991 

Sideroxvlon, Linn 999 

S. mastfchodendron, Jacq Si99 

8. pallidum, Spreng. 
Bumelia pallida, Swarts. 
SumettaJiJsHdisHma, Nntt 

SilverBell Tree 165 

Simaruba, Anblet 999 

S. glauca, HBK. 999 
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Snowhal? 831 

Snow-drop Tree 165 

8<>ap Berry 219 

Sopliora, Linn 223 

S. alinig. Torr. & Gray 222 

StyphnoMdtim afflne^ Walp. 

S. Japonica. Sieb..! 228 

S. secundifloni, Liii;: 222 

S. apedoBOy Torr. 

8. t^iinfutosaf Linu 223 

Sorrel Tree 178 

Bon r Gum 175 

Sowinjr Seedd 60 

Sweet Gale 174 

Sweet Gam 164 

Sweet Leaf 224 

Spanish Buckeye 229 

Spice Tree 228 

SJMMinwood 163 

Spruce. Doaj^lass 246 

Black or Doable 256 

Bngelinaun^s 266 

Norway 257 

Silver 257 

Sitclia 257 

Tigor'B Tail 258 

Stinking Cedar 235 

Striped Dog- wood 92 

Stnartia, Catesby 223 

S. Japonica, Si en. A Zacc 224 

S. pentagy uia, L^Her 824 

S. Virffinlca, Cav 824 

Suijar-oerry 129 

Sumach. 210 

Coral 214 

Dwarf 212 

Bntire-leaved 212 

Evergreen 214 

Fragmnt 212 

Oak-leaved 211 

Sraooth 212 

Staghom 211 

Venetian 213 

Swietenia Mabagoni, Linn ....... 224 

Sycamore 184 

Symnlocoa tinctoria, L'Her 224 

ffopea Hnctorea^ Linn. 

THcaniahac 186 

Tamarack 259 

Taxodinm disticham, Bichard.. .. 249 
Cupressus disticha^ Linn. 

Taxu8, Tour 235 

T. adpressa. Knight 234 

T. baccata, Linn., var. Canadensis, 

Gray 233 

T, Canadensis, Wllld. 

T. brevifoila, Nutt 234 

T. baccafa. Hook. 
T. Boursieri^ Carrie re. 
T. Undlej/ana, Mnir. 

T. cnspldata, Sieb 234 

T. FlorldJina, Nutt 234 

T. globosa, Schlect 234 

Torreyn, Arnott 234 

T. Cjilifornica, Torr 234 

T. Myri»tica, Muir. 

T. granrii?. Fortune 236 

T. uacifera, Zucc. 235 



Torri'ya, Nut-bearing 8S5 

Tall 286 

T. taxilolia. Am 235 

Tliorii, Barberry- leaved 139 

Cock^pur 139 

Douirlass 189 

Englisli Hawthorn 141 

Evenjreen 14 1 

Purefey-Ieaved 139 

PuarorBlack 140 

Scarh't-frnited i:» 

Small-leaved 140 

Sp.itnla-K;avtid 140 

Tall Hawthorn 139 

Yellow-fruited 139 

Three-thorned Acacia 152 

Thuya, Tour 244 

T. glgantea, Nutt 845 

T pliccUa^ Donn. 

T. Menziesii. Dougl. 

T. occidentalis. Linu 845 

Tilia Americana, Linn 225 

Var. macrophylla, Qort 

Var. pnbescens. Gray. 

T.pubescens^ Ait. 

T. lax^olia, Michx. 

Tilia Europwa, Linn 826 

T. heterophylla, Vent 286 

T. alba, Michx. 

T. kuyiora, Parsh. 

Time to Prune 69 

Tooth-ache Tree 281 

Tomilhi 190 

Torch Wood 106 

Toyon 166 

Transplanting Seedlings 32 

Tree-Digger 29 

Trees for Shelter 17 

Tsaga Canadensis^ Carriere 864 

Jinm CaNOifensis, Linn. 

Abies CanadenHs, Micbx. 

Picea Canadensis. Link. 
T. Mertensiana. Bongard 855 

JPlmis Mertensiana, Bong. 

Abies Mertensiana, Lindl. 

Atnes AlberHana, MaiT. 

Abies BridgefU, Kellogg. 
T. Pattoniana. Eugelm . 265 

Abies Pattoniana, Jeffrey. 

Abies Hookeiiana, Murr. 

Abies WUlianDionii, Newberry. 

Pinits Pattoniana^ Pari. 

Tulip Tree 166 

Tupelo 175 

Large 176 

TJlmns, Linn 226 

U. alata, Michx 227 

U.pumila, Nutt. 
U. Americana, Willd ^t 

U. Flofidana, Chapman. 
U. crassifolia, Nutt 227 

U. opaca. Nutt. 
U. fulva, Michx 287 

U. ri^ra, Michx. 

n. racemosa, Thomas 228 

Umbellularia Californica, Nntt ... 821) 

Oreodapline Califofnica, Ne« e. 

Telranthera Calffomica, H. & Arn. 



INDEX. 



299 



DHmi/phi/ffum pftifH'^nim, Natt. 

TJn^adia ^peciosa, Endl 5>2f* 

TTDabrella Tree 170 

Viburnum, Linq 2)0 

V. Lentago. Linn Jd33 

V. opnlos, Linn 230 

Var. OTycocnm, Pursh. 
Var. ed'tle, Parsh. 

V. prnnifolium. Linn 230 

Vii^lia Itttea. Michr 12^ 

Virginia Poplar 1«6 

Walnut 158 

Barthere 161 

Black 159 

Califomian 159 

Tnt-leaved 162 

English 160 

' French 160 

GibbouB 16 1 

Sm^ll -fruited 161 

Water Beech 115 

Wax Myrtle 174 

West Indian Birch 114 

Whahoo 227 

White Basewond 225 

White Fringe Tree 132 

White Mangrove 164 

WhiteWood 166 



Wicky 163 

Willow, Babylonian 218 

Black 217 

Heart-leaved 216 

Hooped-leaved 218 

Long-leaved 216 

Ring-Jeaved 218 

Shining 217 

Weeping 218 

White 218 

Xanthoxylum, Linn 281 

X. Americanum, Mill 232 

X. Caribaeum 231 

X. Flifidanvm. Nutt. 

X. Clava-Hcrculis, Linn 231 

X. CarolirUnnum^ Lam. 

X. Pterota, HBK 231 

Ximenia Americana, Linn 232 

Yeara 21ft 

Yellow Uncumber Tree 168 

Yellow Wood 133 

Yew. American 233 

Canada 283 

Florida 284 

Mexican 2:^4 

Westfrn 234 

ZizyphuB obtusifolius. Gray 232 

Paliurus Texenda, Scheele. 



SXAimASD BOOKS. 
Stttet. iBdoiied ^ Offldalfl» ud adofted In many Schoolf 

new methods in education 

Art>Ke«l]Iiii««lTnl]il]iff, ITttvreStvdy. Xzplaialaff Processes 

wktreby Bnndf Vye and lUad are Edvaited by Means tlut Conserve Vital* 

ity and Develop a Union of Thonrlit and Action 

By 9* Cikerty UM 

Dtreetor a/ the PwUie School (/ Industrial Art, of Manual Training a*d Artimih^ 
R. CHigh aekooUand in aeveral Night SehooU, Member qf the Art Club, Stetek 
CltA, and Educational Clubt and Cffthe Academy if If atural Scieneti, Philadelpkia 

BASED on twenty-two years' experience with thousands of 
children and hundreds of teachers. ** A method reasonable^ 
feasible and without great cost, adapted to all grades, 
trom child to adult ; a plan that can be appbed without friction 
to every kind of educational institution or to the family, and 
limited onlF by the capacity of the individual ; a method covered 
by natural law, workins with the absolute precision of nature it- 
self: a process that unfolds the capacities of children as unfold 
the leaves and flowors ; a system that teaches the pupils that they 
are in the plan and part of life, and enables them to work out 
their own salvation on the true lines of design and work as illus- 
trated in every natural thing." 

H OPealtft of Tlliiimitioii— 47$ Pknires and 44 T«n*Fade nati$ 

showing children and teachers practicing these new methods or 
their work. A revelation to all interepted in developing the won- 
derful capabilities of voung or old. The pictures instantly 
fascinate every child, imbuing it with a desire to do likewise* 
Teachers and parents at once become enthusiastic and delighted 
over the Tadd methods which this book enables them to put into 
practice. Not a backneyed thought nor a staJe picture. Fresh* 
new. practical, scientific, inspiring 

AMOHG THOSB WHO EKDORSB THX WOUC ASB 

HERBERT SPENCER, DR. W. W. KKENB, PRESIDENT HUET-Of the Phta 

<1eljphia board of education. 
SECRETARY GOTZE-Of the leadlnar pedagoRical society of Germany (by whle» 

the book Is beinflr translated into German for publication at Berlin). 
CHARLES H. THURBER— Professor of Pedagogy, University of CblcaffOw 
TALCOT r WILLIAMS-Edltor Philadelphia Press, ^)ok News. etc. 
R. II. WEBSTER— Superintendent of Schools, San Praucisca 
DR. A. K, WINS HIP— Editoi Journal of Education. 
W. F. SLOCU .VI— President Colorado College. 
FREDERICK WINSOR^Head master The Country School for Boys of Baltluof» 

City, under the auspices ot Johns Hopkins University. 
^u®-«5!^^^^^^N— Principal Manual Training High School, Kansas City, 
DR. EDWARD KIRK-Dean University of Penn. °^"""'» o.»i««b v»ii^, 

G. E. DAWSON-(Clark University), Professor of Psychology, Bible Normal 

College. 
ROMAN STEINER— Baltimore. 

8FBC17ICATI0VS : Size, 7>^xl0M Inches, almost % quarto; 4M jmgMf fine plate 
paper, beautifully bound in cloth and boards, cover Illuminated in gold; neigbti 
i}i lbs. Boxed, price $3.00 aet, postpaid to any part of tHe world. 

Oranfie 3«ad e^iitMiiy 

■•wTar]c»B«T*f 12-54 Lafayette Place. Syriiiefield, M 
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8TAKDABD BOOKS. 

Greenbouse Construction. 

By Prof. L. R. Taf t. A complete treatise on greenhouse 
structures and arrangements of the various forms and 
styles of plant houses for professional florists as well 
as amateurs. All the best and most approved structures 
are so fully and clearly described that anyone who desire^ 
to build a greenhouse will have no diflJiculty in deter- 
mining the kmd best suited to his purpose. The modern 
and most successful methods of heating and ventilating 
are fully treated upon. Special chapters are devoted 
to houses used for the growing of one kind of plants 
exclusively. The construction of hotbeds and frames 
receives appropriate attention. Over one hundred excel- 
lent illustrations, specially engraved for this work, make 
every point clear to the reader and add considerably to 
the artistic apper.rance of the book. Cloth, 12mo. $1.50 

Greenhouse Management. 

By L. R. Taft. This book forms an almost indispensa- 
ble companion volume to Greenhouse Construction. In 
it the author gives the results of his many years' expe- 
rience, together v/ith that of the most successful florists 
and gardeners, in the management of growing plants 
under glass. So minute and practical are the various 
systems and methods of growing and forcing roses, vio- 
lets, carnations, and all the most important florists' 
plants, as well as fruits and vegetables described, that 
by a careful study of this work and the following of its 
teachings, failure is almost impossible. Illustrated. 
Cloth, 12mo ' . $1.50 

Bulbs and Tuberous-Rooted Plants. 

By C. L. Allen. A complete treatise on the history, 
description, methods of propagation and fuJl directions 
for the successful culture of bulbs in the garden, dwel- 
ling and greenhouse. As generally treated, bulbs are an 
expensive luxury, while when properly managed, they 
afford the greatest amount of pleasure at the least cost. 
The author of this book has for many years made bulb 
growing a specialty, and is a recognized authority on 
their cultivation and management. The illustrations 
which embellish this work have been drawn from nature, 
and have been engraved especially for this book. The 
cultural directions are plainly stated, practical and to 
the point. Cloth, 12mo $1.50 

Irrl^tion Farmins:. 

By Lute Wilcox. A handbook for the practical applica- 
tion of water in the production of crops. A complete 
treatise on v/ater supply, canal construction, reservoirs 
and ponds, pipes for irrigation purposes, flumes and 
their structure, methods of applying water, irrigation of 
field crops, the garden, the orchard and vineyard; wind- 
mills and pumps, appliances and contrivances. Profuse- 
ly, handsomely illustrated. Cloth, l?it9. • . 11.50 



BTANDABD BOOKS. 



Landscape Gardenins:. 

By F. A. Waugh, professor of horticulture, University of 
Vermont. A treatise on the general principles governing 
outdoor art; with sundry suggestions for their application 
in the commoner problems of gardening. Every para- 
graph is short, terse and to the point, giving perfect 
clearness to the discussions at all points. In spite of 
the natural difficulty of presenting abstract principles 
the whole matter Is made entirely plain even to the 
inexperienced reader. Illustrated, 12mo. Cloth. . $ .50 

Fungi and Fungicides. 

By Prof. Clarence M. Weed. A practical manual con- 
cerning the fungous diseases of cultivated plants and 
the means of preventing their ravages. The author has 
endeavored to give such a concise account of the most 
important facts relating to these as will enable the 
cultivator to combat them intelligently. 222 pp., 90 ill., 
12mo. Paper, 50 cents; cloth $1.00 

Talics on Manure* 

By Joseph Harris, M. S. A series of familiar and prac* 
tical talks between the author and the deacon, the doctor, 
and other neighbors, on the whole subject of manures 
and fertilizers; including a chapter especially written for 
it by Sir John Bennet Lawes of Rothamsted, England. 
Cloth, 12mo $1.50 

Insects and Insecticides. 

By Clarence M. Weed, D. Sc, Prof, of entomology and 
zoology. New Hampshire college of agriculture. A prac- 
tical manual concerning noxious insects, and methods of 
preventing their injuries. 334 pages, with many illus- 
trations. Cloth, 12mo » , . $1.50 

Hushrooms. How to Grow Tbem. 

By Wm. Falconer. This is the most practical work on 
the subject ever written, and the only book on growing 
mushrooms published in America. The author describes 
how he grows mushrooms, and how they are grown for 
profit by the leading market gardeners, and for home 
use by the most successful private growers. Engravings 
drawn from nature expressly for this work. Cloth. $1.00 

Handboolc of Plants and General Horticulture. 

By Peter Henderson. This new edition comprises about 
50 per cent, more genera than the former one, and em- 
braces the botanical name, derivation, natural order, 
etc., together with a short history of the different genera, 
concise instructions for their propagation and culture, 
- and all the leading local or common English names, 
together with a comprehensive glossary of botanical and 
technical terms. Plain instructions are also griven for 
the cultivation of the principal vegetables, fruits and 
flowers. Cloth, large 8vo. ..,.,. $3.00 



SrAKDABD BOOKS. 

Ginsen;, Its Caltivatlon, Hanrestln;, Marketing and 
Market Value. 

By Maurice G. Kains, with a short account of its history 
and botany. It discusses in a practical way how to 
begin with either seed or roots, soil, climate and location, 
preparation, planting and maintenance of the beds, arti- 
ficial propagation, manures, enemies, selection for mar- 
ket and for improvement, preparation for sale, and the 
profits that may be expected. This booklet is concisely 
written, well and profusely illustrated, and should be 
in the hands of all who expect to grow this drug to 
supply the export trade, and to add a new and profitable 
industry to their farms and gardens, without interfering 
with the regular work. 12mo I .35 

Land Draining. 

A handbook for farmers on the principles and practice 
of draining, by Manly Miles, giving the results of his 
extended experience in laying tile drains. The directions 
for the laying out and the construction of tile drains 
will enable the farmer to avoid the errors of imperfect 
construction, and the disappointment that must neces- 
sarily follow. This manual for practical farmers will 
also be found convenient for references in regard to many 
questions that may arise in crop growing, aside from 
the special subjects of drainage of which it treats. Cloth, 
12mo. n.00 

Henderson's Practical Floriculture. 

By Peter Henderson. A guide to the successful propaga- 
tion and cultivation of florists' plants. The work is not 
one for florists and gardeners only, but the amateur's 
wants are c6nstantly kept in mind, and we have a very 
complete treatise on the cultivation of flowers under 
glass, or In the open air, suited to those who grow flowers 
for pleasure as well as those who make them a matter 
of trade. Beautifully illustrated. New and enlarged 
edition. Cloth, 12mo $1.50 

Tobacco Leaf. 

By J. B. Killebrew and Herbert Myrlck. Its Culture 
and Cure, Marketing and Manufacture. A practical 
handbook on the most approved methods in growing, 
harvesting, curing, packing, and selling tobacco, with an 
account of the operations In every department of tobacco 
manufacture. The contents of this book are based on 
actual experiments in fleld, curing barn, packing house, 
factory and laboratory. It is the only work of the kind 
in existence, and is destined to be the standard practical 
and scientific authority on the whole subject of tobacco 
for many years. Upwards of 500 pages and 160 original 
engravings. «#••••••• $2.00 
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